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7KH�3DFLILF�2FHDQ�LV�D�PRGHUDWLQJ�LQIOXHQFH�RQ
WKH�FOLPDWH�RI�WKH�SDUNV��7KH�SDUNV�KDYH�ZHW�
PLOG�ZLQWHUV�DQG�UHODWLYHO\�GU\�VXPPHUV�ZLWK
IUHTXHQW�FRDVWDO�IRJ��0RVW�UDLQ�IDOOV�EHWZHHQ
1RYHPEHU�DQG�0DUFK��DOWKRXJK�LW�FDQ�UDLQ�DQ\
WLPH��$QQXDO�UDLQIDOO�DYHUDJHV����LQFKHV�EXW�FDQ
YDU\�HUUDWLFDOO\�EHWZHHQ�ORFDWLRQV��,QODQG�DUHDV
DORQJ�WKH�6PLWK�5LYHU�PD\�KDYH�PRUH�WKDQ����
LQFKHV�RI�DQQXDO�SUHFLSLWDWLRQ��:LQWHU�VWRUPV
IURP�WKH�3DFLILF�2FHDQ�EULQJ�LQWHQVH�UDLQIDOO
RYHU�VHYHUDO�KRXUV�RU�GD\V��SDUWLFXODUO\�ZDUPHU
VWRUPV�IURP�ORZHU�ODWLWXGHV��7KHVH�VWRUPV�PD\
FDXVH�ERWK�VPDOO�VWUHDPV�DQG�ODUJHU�ULYHUV�WR
IORRG��6QRZ�LV�LQIUHTXHQW�DQG�XVXDOO\�GRHV�QRW
ODVW�ORQJ�HYHQ�DW�KLJKHU�HOHYDWLRQV�LQODQG�

7HPSHUDWXUHV�YDU\�RQO\�VOLJKWO\�IURP�VXPPHU�WR
ZLQWHU�DORQJ�WKH�FRDVW��,QODQG�DUHDV�VXFK�DV
-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN�DQG�WKH
5HGZRRG�&UHHN�EDVLQ�KDYH�D�JUHDWHU�IOXFWXDWLRQ
LQ�WHPSHUDWXUHV��0HDQ�WHPSHUDWXUHV�DW�3UDLULH
&UHHN�5HGZRRGV�6WDWH�3DUN�DUH���()�LQ�-DQXDU\
DQG���()�LQ�-XQH��7HPSHUDWXUHV�DERYH���()�RU
EHORZ�IUHH]LQJ�DUH�UDUH�

:LQGV�FRPH�IURP�WKH�QRUWKZHVW�RU�VRXWK�
VRXWKZHVW�DQG�DUH�JHQHUDOO\�OLJKW��,QWHQVH�ZLQWHU
VWRUPV�PD\�EH�DFFRPSDQLHG�E\�GDPDJLQJ
ZLQGV��2FFDVLRQDOO\�LQ�WKH�IDOO��D�ZDUP�GU\�ZLQG
IURP�WKH�HDVW��SURGXFHV�D�UDSLG�GU\LQJ�HIIHFW�
LQWHQVLI\LQJ�WKH�ILUH�KD]DUG�LQ�WKH�QRUPDOO\
PRLVW�UHGZRRG�IRUHVWV�

)RJ�LV�D�GRPLQDQW�FOLPDWLF�IHDWXUH��JHQHUDOO\
RFFXUULQJ�GDLO\�LQ�WKH�VXPPHU�DQG�QRW�LQIUH�
TXHQWO\�GXULQJ�WKH�UHVW�RI�WKH�\HDU��)RJ�RFFXUV
PRVWO\�ZLWKLQ�D�IHZ�PLOHV�RI�WKH�FRDVW��)RJ�PD\
H[WHQG�LQODQG�DV�IDU�DV�+LRXFKL��7KH�%DOG�+LOOV
DQG�WKH�/LWWOH�%DOG�+LOOV�DUH�JHQHUDOO\�IUHH�RI
IRJ�EHFDXVH�RI�WKHLU�HOHYDWLRQ�DQG�GLVWDQFH�IURP
WKH�FRDVW�
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5HGZRRG�1DWLRQDO�3DUN�KDV�EHHQ�GHVLJQDWHG�DV
D�FODVV�,�DLUVKHG�SXUVXDQW�WR�3DUW�&�RI�WKH�&OHDQ

$LU�$FW��DV�DPHQGHG�����86&������HW�DO����6WDWH
SDUN�ODQGV�ZLWKLQ�5HGZRRG�1DWLRQDO�DQG�6WDWH
3DUNV�DUH�FODVVLILHG�DV�FODVV�,,�DLUVKHGV��ZLWK
VRPH�DUHDV�EHLQJ�FRQVLGHUHG�IRU�UHFODVVLILFDWLRQ
WR�FODVV�,��&ODVV�,�DQG�FODVV�,,�GHVLJQDWLRQV�DUH
JLYHQ�WR�DUHDV�ZKHUH�DLU�TXDOLW\�LV�FOHDQHU�WKDQ
WKH�QDWLRQDO�DPELHQW�DLU�TXDOLW\�VWDQGDUGV��&ODVV
,�DUHDV�KDYH�WKH�PRVW�VWULQJHQW�UHJXODWLRQV�IRU
WKH�SURWHFWLRQ�RI�DLU�TXDOLW\��SHUPLWWLQJ�WKH
ORZHVW�LQFUHPHQWV�RI�DLU�TXDOLW\�GHJUDGDWLRQ�
ZKHUHDV�FODVV�,,�VWDWXV�DOORZV�PRGHUDWH
GHWHULRUDWLRQ�WKDW�PLJKW�DFFRPSDQ\�ZHOO�
SODQQHG�JURZWK��

7KH�SDUNV�KDYH�EHHQ�DVVLJQHG�WR�WKH�1RUWK
&RDVW�$LU�%DVLQ�E\�WKH�&DOLIRUQLD�$LU�5HVRXUFHV
%RDUG��ZKLFK�LV�XQGHU�WKH�MXULVGLFWLRQ�RI�WKH
1RUWK�&RDVW�8QLILHG�$LU�4XDOLW\�0DQDJHPHQW
'LVWULFW��$�SDUWLFOH�PRQLWRU�LQ�WKH�SDUNV
PHDVXUHV�ILQH�SDUWLFOH�PDVV��PDWWHU�OHVV�WKDQ����
PLFURPHWHUV�LQ�GLDPHWHU���VXOIDWHV��QLWUDWHV��DQG
DHURVRO�HOHPHQWDO�FRPSRVLWLRQ��$Q�R]RQH�DQG
PHWHRURORJLFDO�PRQLWRULQJ�VLWH�RSHUDWHG�LQ�WKH
SDUNV�EHWZHHQ������DQG�������2WKHU�PRQLWRULQJ
VWDWLRQV�DUH�LQ�&UHVFHQW�&LW\�DQG�(XUHND�

$LU�TXDOLW\�LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH
3DUNV�LV�FRQVLGHUHG�JRRG�WR�H[FHOOHQW�EHFDXVH�RI
WKH�ORZ�SRSXODWLRQ��VFDUFLW\�RI�SROOXWDQW�VRXUFHV�
DQG�SUHYDLOLQJ�ZHVWHUO\�RFHDQ�ZLQGV��$OO�IHGHUDO
VWDQGDUGV�DUH�FRQVLVWHQWO\�DFKLHYHG��LQFOXGLQJ
WKRVH�IRU�R]RQH��FDUERQ�PRQR[LGH��SDUWLFXODWH
PDWWHU��QLWURJHQ�GLR[LGH��VXOIXU�GLR[LGH��DQG
OHDG��7KH�PRVW�VLJQLILFDQW�DLU�SROOXWDQW�LQ�WKH
SDUNV�LV�30 ��SDUWLFXODWH�PDWWHU�OHVV�WKDQ�����

PLFURPHWHUV�LQ�GLDPHWHU���ZKLFK�LV�SULPDULO\
IURP�EURDGFDVW�DQG�WKH�LQGXVWULDO�EXUQLQJ�RI
WLPEHU�KDUYHVW�VODVK�SLOHV��,Q�WKH�SDVW��WRWDO
VXVSHQGHG�SDUWLFXODWHV�H[FHHGHG�DLU�TXDOLW\
VWDQGDUGV��EXW�LPSURYHG�WHFKQRORJ\��EHWWHU�XVH
RI�PDWHULDOV��DQG�IHZHU�VDZPLOOV��DQG�HVSHFLDOO\
WKHLU�WHSHH�EXUQHUV��LQ�WKH�UHJLRQ�KDYH�UHVXOWHG
LQ�D�UHGXFWLRQ�LQ�VXVSHQGHG�SDUWLFXODWHV��7ZR
LQGXVWULDO�VLWHV�DORQJ�+XPEROGW�%D\�����PLOHV
VRXWK�RI�WKH�SDUN��DUH�WKH�PRVW�VHULRXV�SRLQW
VRXUFHV�RI�SROOXWLRQ��/RFDO�YLHZV�DQG�VFHQHV�DUH
RIWHQ�LPSDLUHG�E\�IRJ��UDLQ��ORZ�FORXGV��VDOW
VSUD\�KD]H��DQG�QDWXUDO�IRUHVW�KD]H�LQYHUVLRQ�
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1RUWKHUQ�&DOLIRUQLD�LV�WHFWRQLFDOO\�YHU\�DFWLYH�
DQG�LWV�FRPSOH[�JHRORJ\�DQG�WRSRJUDSK\�DUH
FRQWUROOHG�E\�PRYHPHQW�DORQJ�IDXOWV�DQG�FUXVWDO
SODWHV��7KH�WRSRJUDSK\�RI�WKH�SDUNV�LV
LQIOXHQFHG�E\�VHYHUDO�QRUWK�QRUWKZHVW�WUHQGLQJ
IDXOWV��7KH\�UDQJH�IURP�ORZ�DQJOH�WKUXVWV�WR
YHUWLFDO�IDXOWV�DQG�LQ�PRVW�DUHDV�IRUP�WKH
ERXQGDULHV�EHWZHHQ�PDMRU�OLWKRORJLF�XQLWV�LQ�WKH
SDUNV��7ZR�LPSRUWDQW�IDXOWV�FXW�WKURXJK�3UDLULH
&UHHN�5HGZRRGV�6WDWH�3DUN�¥�WKH�/RVW�0DQ
DQG�*URJDQ�)DXOWV��7KH�*URJDQ�)DXOW��D�ZHOO�
GHILQHG�QRUWK�QRUWKZHVW�OLQHDPHQW�WKDW�DOVR
ELVHFWV�WKH�5HGZRRG�&UHHN�EDVLQ��KDV�EURXJKW
WZR�GLVWLQFWLYH�URFN�W\SHV�LQWR�FRQWDFW�ZLWK�HDFK
RWKHU��2WKHU�IDXOWV�WKDW�DUH�SHUSHQGLFXODU�WR�WKH
SULPDU\�QRUWK�QRUWKZHVW�IDXOW�RULHQWDWLRQ�FUHDWH
WKH�WUHOOLV�OLNH�GUDLQDJH�IRXQG�LQ�WKH�SDUNV��136
����E�(URVLRQ�&RQWURO�DQG�'LVWXUEHG�/DQGV
5HVWRUDWLRQ�3ODQ��LQ�KRXVH�GUDIW�HQYLURQPHQWDO
DVVHVVPHQW���/DWH�&HQR]RLF�XSOLIW�DQG�VWUHDP
HURVLRQ�DUH�SDUWLFXODUO\�HYLGHQW�LQ�WKH�VWHHS
LQQHU�JRUJHV�RI�5HGZRRG�&UHHN�EDVLQ��136
������

0HVR]RLF�DJH��-XUDVVLF�WR�&UHWDFHRXV��URFNV�RI
WKH�)UDQFLVFDQ�FRPSOH[�XQGHUOLH�PRVW�DUHDV�RI
5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV��7KH
)UDQFLVFDQ�FRPSOH[�LV�ERXQGHG�RQ�WKH�ZHVW�E\
WKH�&DVFDGLD�VXEGXFWLRQ�]RQH�DQG�RQ�WKH�HDVW�E\
WKH�6RXWK�)RUN�0RXQWDLQ�IDXOW��RU�&RDVW�5DQJH
WKUXVW���7KH�)UDQFLVFDQ�FRPSOH[�ZDV�ODLG�GRZQ
RQ�WKH�RFHDQ�IORRU�DV�GHSRVLWV�RI�VDQG�DQG�PXG
DERXW�����WR�����PLOOLRQ�\HDUV�DJR��7KHVH
GHSRVLWV�ZHUH�FDUULHG�HDVWZDUG�RQ�WKH�RFHDQLF
SODWH��DFFUHWHG�WR�WKH�1RUWK�$PHULFDQ�FRQWLQHQW�
DQG�HYHQWXDOO\�XSOLIWHG�WR�IRUP�WKH�&RDVW�5DQJH
�IRU�PRUH�LQIRUPDWLRQ�RQ�SODWH�WHFWRQLFV�VHH�WKH
GLVFXVVLRQ�RI�HDUWKTXDNHV�DQG�WVXQDPLV�XQGHU
WKH�¦3XEOLF�6DIHW\§�VHFWLRQ�RI�WKH�¦$IIHFWHG
(QYLURQPHQW§���7KURXJK�WLPH��IROGLQJ�DQG
IDXOWLQJ�IXUWKHU�FRPSOLFDWHG�WKH�)UDQFLVFDQ
FRPSOH[�URFNV��%HGURFN�EHQHDWK�WKH�SDUNV�LV
PRVWO\�FRPSRVHG�RI�VHGLPHQWDU\�JUD\ZDFNH
VDQGVWRQH��PXGVWRQH��PHWDPRUSKLF�VFKLVW��DQG
PLQRU�DPRXQWV�RI�FRQJORPHUDWHV�DQG�PHODQJH�
2WKHU�GHSRVLWV�LQFOXGH�7HUWLDU\�PDULQH�GHSRVLWV
DQG�VHUSHQWLQLWHV�LQ�WKH�/LWWOH�%DOG�+LOOV�DUHD
MXVW�HDVW�RI�&UHVFHQW�&LW\��3OLRFHQH�3OHLVWRFHQH
FREEOHV��VDQGV��DQG�VLOWV�RI�WKH�3UDLULH�&UHHN

IRUPDWLRQ�DUH�WKRXJKW�WR�KDYH�EHHQ�GHSRVLWHG�LQ
D�ULYHU�GHOWD�ODLG�GRZQ�E\�WKH�.ODPDWK�5LYHU
PRUH�WKDQ�WZR�PLOOLRQ�\HDUV�DJR��4XDWHUQDU\
DOOXYLDO�DQG�PDULQH�GHSRVLWV�EODQNHW�WKH�VWUHDP
YDOOH\V�DQG�FRDVWDO�DUHDV�RI�WKH�SDUNV�

6RLOV

6RLO�GHYHORSPHQW�RFFXUV�LQ�UHVSRQVH�WR�WKH
ZHDWKHULQJ�RI�WKH�SDUHQW�PDWHULDOV��URFNV�DQG
DOOXYLDO�GHSRVLWV��DQG�LQSXW�IURP�VXUIDFH
PDWHULDOV��YHJHWDWLRQ���DQG�YDULHV�GHSHQGLQJ�RQ
WKH�WRSRJUDSK\��VORSH��DVSHFW��DQG�K\GURORJLF
IHDWXUHV���XQGHUO\LQJ�URFN�FRPSRVLWLRQ��DQG
WLPH��)RU�WKH�PRVW�SDUW��WKH�VRLOV�LQ�WKH�SDUNV�DUH
ZHOO�GHYHORSHG�EHFDXVH�WKH�PLOG�ZHW�FOLPDWH�KDV
FDXVHG�D�KLJK�GHJUHH�RI�ZHDWKHULQJ�RI�WKH�XQGHU�
O\LQJ�PDWHULDOV��0RVW�RI�WKH�VRLOV�KDYH�VWURQJO\
GHYHORSHG�VXUIDFH�KRUL]RQV�WKDW�DUH�ULFK�LQ
RUJDQLF�PDWWHU�DQG�QXWULHQWV��SDUWLFXODUO\�LQ
DUHDV�WKDW�����KDYH�FRQLIHURXV�IRUHVWV��RDN
ZRRGODQGV��DQG�SUDLULHV������DUH�PRGHUDWHO\
FRDUVH�WH[WXUHG��DQG�����KDYH�LQILOWUDWLRQ
FDSDFLWLHV�EXW�SRVVHVV�OLWWOH�FRKHVLRQ�DQG�YHU\
ORZ�VKHDU�VWUHQJWK��7KH�VWHHS�WHUUDLQ��UDLQ\
FOLPDWH��DQG�GHHS��PHGLXP�WH[WXUHG�VRLOV�PDNH
WKH�DUHD�YHU\�VXVFHSWLEOH�WR�HURVLRQ�

7KH�VRLOV�LQ�WKH�SDUNV�KDYH�GHYHORSHG�SULPDULO\
IURP�URFNV�RI�WKH�)UDQFLVFDQ�FRPSOH[��8QGHU�
O\LQJ�JHRORJLF�XQLWV�VWURQJO\�LQIOXHQFH�WKH
QDWXUH�RI�WKH�VRLOV��GHSHQGLQJ�RQ�WKHLU
PLQHUDORJLFDO�DQG�FKHPLFDO�FRPSRVLWLRQ�DQG
VXVFHSWLELOLW\�WR�ZHDWKHULQJ�DQG�HURVLRQ�
5HVLGXDO�VRLOV�DUH�IRXQG�LQ�LVRODWHG�DUHDV�RQ
VORSLQJ�ULGJH�FUHVWV��DQG�DOOXYLDO�VRLOV�KDYH
IRUPHG�LQ�DOOXYLDO�YDOOH\V��RQ�IORRGSODLQV��DQG
RQ�VWUHDP�WHUUDFHV��

'HVFULSWLRQV�RI�WKH�VRLOV�DUH�GHULYHG�IURP�GH�
WDLOHG�VRLO�YHJHWDWLRQ�PDSV��8SODQG�VRLOV�ZHUH
PDSSHG�RQ�D�TXDG�E\�TXDG�EDVLV�LQ�WKH
+XPEROGW¤'HO�1RUWH�&RXQWLHV��&DOLIRUQLD��VRLO
YHJHWDWLRQ�VXUYH\V��$OH[DQGHU�HW��DO�����¤����
DQG�DJULFXOWXUDO�ODQGV��YDOOH\�ERWWRPV��ZHUH
GHOLQHDWHG�E\�VWDII�DW�WKH�8QLYHUVLW\�RI
&DOLIRUQLD�DW�'DYLV��0F/DXJKOLQ�HW�DO�������
7KH�VRLOV�LQ�5HGZRRG�&UHHN�EDVLQ�KDYH�EHHQ
IXUWKHU�FODVVLILHG�E\�136�VWDII��DQG�WKHVH�GDWD
DUH�E\�IDU�WKH�PRVW�FRPSOHWH�DQG�GHWDLOHG�VRLOV
LQIRUPDWLRQ�LQ�WKH�SDUNV�
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&HUWDLQ�VRLO�SURSHUWLHV�DQG�RWKHU�ORFDO XVHV�DUH�IDFWRUV�WKDW�LQIOXHQFH�WKH�UDWHV�DQG
FRQGLWLRQV�PD\�UHVWULFW�ODQG�XVHV��6KDOORZ�VRLOV� W\SHV�RI�HURVLRQ�DORQJ�WKH�FRDVW��/DQGVOLGHV�DQG
ILQH�RU�VNHOHWDO�WH[WXUHV��PRUH�WKDQ�����URFN VOXPSLQJ�RI�WKH�XQVWDEOH�)UDQFLVFDQ�FRPSOH[
IUDJPHQWV�WKDW�DUH�ODUJHU�WKDQ���PLOOLPHWHUV�� DQG�RWKHU�FRDVWDO�GHSRVLWV�KDYH�FDXVHG�URDG
VWHHS�VORSHV�HURGLEOH�GXH�WR�FOD\V�RU�ZHDN GDPDJH�GXULQJ�WKH�UDLQ\�VHDVRQ�IURP�1RYHPEHU
XQGHUO\LQJ�PDWHULDOV��DQG�WRR�OLWWOH�RU�WRR�PXFK WR�0DUFK��,Q�ORZ�O\LQJ�DUHDV�DORQJ�WKH�FRDVW�
GUDLQDJH�FDQ�PDNH�VRPH�DUHDV�LQDSSURSULDWH�IRU VXFK�DV�)UHVKZDWHU�/DJRRQ��WKH�QDWXUDO�FRDVWDO
FHUWDLQ�ODQG�XVHV��7KHVH�FKDUDFWHULVWLFV�ZRXOG�EH SURFHVVHV�DQG�QHDU�VKRUH�PDULQH�HFRV\VWHPV
FRQVLGHUHG�ZKHQ�SODQQLQJ�GHYHORSPHQW�SURMHFWV KDYH�EHHQ�DOWHUHG�E\�WKH�SUHVHQFH�RI�+LJKZD\
LQ�WKH�SDUNV��DQG�IDFLOLWLHV�ZRXOG�QRW�EH�VLWHG�LQ ����
DQ\�DUHDV�WKDW�FRQWDLQ�KLJKO\�HURGLEOH�VRLOV�

(URVLRQ

&HUWDLQ�ULYHUV�LQ�QRUWKZHVWHUQ�&DOLIRUQLD��VXFK
DV�5HGZRRG�&UHHN�DQG�WKH�0DG��(HO��DQG
0DWWROH�5LYHUV�KDYH�QDWXUDOO\�KLJK�VHGLPHQW
\LHOGV�EHFDXVH�RI�UHFHQW�WHFWRQLF�DFWLYLW\��XSOLIW
RI�WKH�PRXQWDLQV���UHODWLYHO\�ZHDN�JHRORJLF
PDWHULDOV��VWHHS�VORSHV��DQG�KLJK�SUHFLSLWDWLRQ
UDWHV��7KHVH�FRQGLWLRQV�FRPELQHG�ZLWK�ODQG�XVH
DFWLYLWLHV�VXFK�DV�WLPEHU�KDUYHVWLQJ��URDG
FRQVWUXFWLRQ��DQG�UDQFKLQJ�JLYH�WKH�UHJLRQ�RQH
RI�WKH�KLJKHVW�GHQXGDWLRQ�UDWHV�LQ�WKH�8QLWHG
6WDWHV��-RQHV�DQG�6WRNHV��������7KH�UDWH�RI
HURVLRQ�IRU�WKH�QRUWK�FRDVW�UHJLRQ�UDQJHV�IURP
����WR����WRQV�SHU�DFUH�SHU�\HDU����¤����WLPHV
WKH�UDWH�IRU�RWKHU�ULYHU�EDVLQV�LQ�WKH�FRXQWU\
�&'35������	�������

0DQ\�DUHDV�RI�WKH�SDUNV�DUH�VXVFHSWLEOH�WR�PDVV
ZDVWLQJ�¥�VXFK�DV�GHEULV�VOLGHV�DQG�DYDODQFKHV�
EORFN�IDOOV��VKDOORZ�DQG�GHHS�VHDWHG�ODQGVOLGHV�
VWUHDPVLGH�ODQGVOLGHV��DQG�HDUWKIORZV��'XULQJ
SHULRGV�RI�KLJK�SUHFLSLWDWLRQ��VORSH�IDLOXUHV
FRPPRQO\�RFFXU�LQ�ZDWHUVKHGV�LPSDFWHG�E\
ORJJLQJ�DFWLYLWLHV��LQ�DUHDV�DORQJ�+LJKZD\����
QHDU�'HO�1RUWH�&RDVW�5HGZRRGV�6WDWH�3DUN�DQG
WKH�3UDLULH�&UHHN�E\SDVV��DQG�DORQJ�VWHHS�WHUUDLQ
WKURXJKRXW�WKH�SDUNV��7KH�SDUNV©�SROLFLHV�DUH�WR
DOORZ�QDWXUDO�HURVLRQ�SURFHVVHV�WR�FRQWLQXH��EXW
ZKHUH�WKHVH�SURFHVVHV�KDYH�EHHQ�DFFHOHUDWHG�E\
KXPDQ�DFWLYLWLHV�VXFK�DV�ORJJLQJ��PHDVXUHV
ZRXOG�EH�XQGHUWDNHQ�WR�OLPLW�GDPDJH�WR�5163
UHVRXUFHV�

7KH�FRDVWOLQH�RI�WKH�SDUNV�LV�VXEMHFW�WR�GLUHFW
ZDYHV��KLJK�WLGHV��VWRUP�ZDYHV�DQG�VXUJHV�
WVXQDPLV��VHD�FOLII�UHWUHDW��ODQGVOLGHV��EORFN
IDOOV��DQG�VXUIDFH�HURVLRQ��)OXFWXDWLRQV�LQ�RFHDQ
OHYHOV�DQG�FOLPDWH��WHFWRQLF�DFWLYLW\�
FRPSRVLWLRQ�RI�WKH�XQGHUO\LQJ�EHGURFN��DQG�ODQG

5HGZRRG�&UHHN�%DVLQ�¥�3DVW
/RJJLQJ�$FWLYLWLHV�DQG�:DWHUVKHG
5HVWRUDWLRQ�

,Q��������������DFUHV�ZHUH�DGGHG�WR�5HGZRRG
1DWLRQDO�3DUN�

WR�SURWHFW�H[LVWLQJ�LUUHSODFHDEOH
5HGZRRG�1DWLRQDO�3DUN�UHVRXUFHV�IURP
GDPDJLQJ�XS�VORSH�DQG�XSVWUHDP�ODQG
XVHV��WR�SURYLGH�D�ODQG�EDVH�VXIILFLHQW�WR
LQVXUH�SUHVHUYDWLRQ�RI�VLJQLILFDQW�H[DP�
SOHV�RI�WKH�FRDVWDO�UHGZRRG�LQ�DFFRUG�
DQFH�ZLWK�WKH�RULJLQDO�LQWHQW�RI�&RQJUHVV�
DQG�WR�HVWDEOLVK�D�PRUH�PHDQLQJIXO
5HGZRRG�1DWLRQDO�3DUN�IRU�WKH�XVH�DQG
HQMR\PHQW�RI�YLVLWRUV��������7KH�6HFUHWDU\��
����LV�IXUWKHU�DXWKRUL]HG�������WR�LQLWLDWH������
D�SURJUDP�IRU�WKH�UHKDELOLWDWLRQ�RI�DUHDV
ZLWKLQ�DQG�XSVWUHDP�IURP�WKH�SDUN�FRQ�
WULEXWLQJ�VLJQLILFDQW�VHGLPHQWDWLRQ
EHFDXVH�RI�SDVW�ORJJLQJ�GLVWXUEDQFHV�DQG
URDG�FRQGLWLRQV��DQG��WR�WKH�H[WHQW
IHDVLEOH��WR�UHGXFH�ULVN�RI�GDPDJH�WR
VWUHDP�VLGH�DUHDV�DGMDFHQW�WR�5HGZRRG
&UHHN�DQG�IRU�RWKHU�UHDVRQV�

��3XEOLF�/DZ���������0DUFK�����������

3XEOLF�/DZ��������DXWKRUL]HG�&RQJUHVV�WR
DSSURSULDWH�XS�WR�����PLOOLRQ�WR�FDUU\�RXW�WKH
UHKDELOLWDWLRQ�SURYLVLRQV�RI�WKH�DFW��WR�GDWH�
DERXW�����PLOOLRQ�KDV�EHHQ�DSSURSULDWHG�IRU
WKHVH�UHVWRUDWLRQ�HIIRUWV��%HIRUH�ZDWHUVKHG
UHVWRUDWLRQ�DFWLYLWLHV�EHJDQ��WLPEHU�KDG�EHHQ
KDUYHVWHG�IURP�PRUH�WKDQ�����RI�WKH�ZDWHUVKHG
XSVWUHDP�RI�WKH�FRQIOXHQFH�RI�3UDLULH�&UHHN�ZLWK
5HGZRRG�&UHHN�DQG�WKH�DUHD�ZDV�WUDYHUVHG�E\
DERXW�������PLOHV�RI�ORJJLQJ�DQG�UDQFK�URDGV
DQG�������PLOHV�RI�VNLG�URDGV��7KH�SDUN
H[SDQVLRQ�ODQGV�LQFOXGHG�DERXW�����PLOHV�RI
ORJJLQJ�URDGV�DQG�PRUH�WKDQ�������PLOHV�RI�VNLG
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URDGV��5HGZRRG�&UHHN�:DWHUVKHG�$QDO\VLV��LQ ,Q������D�ZDWHUVKHG�UHKDELOLWDWLRQ�SURJUDP�ZDV
SUHVV����7KHUH�ZHUH�WKHQ�DERXW�������PLOHV�RI LQLWLDWHG�LQ�5HGZRRG�1DWLRQDO�3DUN�WKDW
VNLG�URDGV�DQG�DERXW�����PLOHV�RI�ORJJLQJ�URDGV FRQFHQWUDWHV�RQ�SUHYHQWLQJ�KXPDQ�LQGXFHG
LQ�WKH�SDUN�SURWHFWLRQ�]RQH�� HURVLRQ�DQG�HQFRXUDJHV�WKH�UHWXUQ�RI�QDWXUDO

3XEOLF�/DZ���������WKH�H[SDQVLRQ�OHJLVODWLRQ� JUDP�KDV�HPSKDVL]HG�HURVLRQ�SUHYHQWLRQ�E\
DOVR�HVWDEOLVKHG�D�SDUN�SURWHFWLRQ�]RQH�FRYHULQJ UHVWRULQJ�QDWXUDO�UXQRII�SDWWHUQV�WKURXJK
�������DFUHV�RI�SULYDWH�WLPEHUODQGV�LPPHGLDWHO\ UHPRYLQJ�URDG�ILOO�IURP�VWUHDP�DQG�ZDWHU�IORZ
XSVWUHDP�IURP�WKH�QDWLRQDO�SDUN�LQ�WKH�5HGZRRG FRXUVHV��5163�VWDII�DUH�FXUUHQWO\�XVLQJ�D
&UHHN�ZDWHUVKHG��,Q�FRQMXQFWLRQ�ZLWK�&DOL� ZDWHUVKHG�E\�ZDWHUVKHG�DSSURDFK�WKDW�ZLOO
IRUQLD©V�WLPEHU�KDUYHVW�SODQ�SURFHVV��5163 SULRULWL]H�DQG�UHVWRUH�WKH�DUHDV�WKDW�SRVH�WKH
UHVRXUFH�VWDII�UHYLHZ�SURSRVHG�WLPEHU�KDUYHVW JUHDWHVW�HURVLRQDO�WKUHDWV�ILUVW��:KHQ�WKH�ZDWHU�
DFWLYLWLHV�LQ�WKLV�]RQH�DQG�WKURXJKRXW�WKH VKHG�UHVWRUDWLRQ�SURJUDP�EHJDQ�LQ�5HGZRRG
5HGZRRG�&UHHN�EDVLQ��2WKHU�HIIRUWV�WR�SURWHFW &UHHN�EDVLQ��WKHUH�ZHUH�����PLOHV�RI�ORJJLQJ
GRZQVWUHDP�SDUN�UHVRXUFHV�IURP�XSVWUHDP�ODQG DQG�UDQFKLQJ�URDGV�ZLWKLQ�WKH�OHJLVODWHG�QDWLRQDO
XVH�LQFOXGH�UHYLHZLQJ�QHZO\�SURSRVHG�WLPEHU SDUN�ERXQGDU\��7R�GDWH��DERXW�����PLOHV�RI
KDUYHVW�UHJXODWLRQV��PRQLWRULQJ�VHGLPHQW�PRYH� WKHVH�URDGV�KDYH�EHHQ�WUHDWHG�WR�UHGXFH�URDG�
PHQW�DQG�LPSOHPHQWLQJ�HURVLRQ�SUHYHQWLRQ UHODWHG�HURVLRQ�DQG�DVVLVW�LQ�RYHUDOO�HFRV\VWHP
ZRUN��DQG�URDG�GHFRPPLVVLRQLQJ�RQ�SULYDWH UHFRYHU\��DQG�QRZ�WKHUH�DUH�����PLOHV�RI�URDGV
ODQGV�LQ�WKH�5HGZRRG�&UHHN�EDVLQ��,Q������D UHPDLQLQJ��$ERXW�����PLOHV�RI�WKH�UHPDLQLQJ
IUDPHZRUN�IRU�LPSOHPHQWLQJ�FRRSHUDWLYH ORJJLQJ�URDGV�ZLWKLQ�WKH�SDUN�LQ�WKH�ORZHU�EDVLQ
HURVLRQ�SUHYHQWLRQ�ZRUN�RQ�SULYDWH�ODQGV �ZLWK�����VWUHDP�FURVVLQJV�DQG�����FXOYHUWV��DUH
XSVWUHDP�IURP�WKH�SDUNV�ZDV�HVWDEOLVKHG VFKHGXOHG�IRU�WUHDWPHQW�WR�UHGXFH�HURVLRQ
WKURXJK�D�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�DPRQJ SRWHQWLDO��6HYHQW\�PLOHV�RI�ORJJLQJ�URDGV�DUH�QRW
5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV��RWKHU VFKHGXOHG�IRU�UHPRYDO�DW�WKLV�WLPH�EHFDXVH�WKH\
JRYHUQPHQW�DJHQFLHV��DQG�SULYDWH�ODQGRZQHUV�LQ DUH�QHFHVVDU\�IRU�SXEOLF�DQG�DGPLQLVWUDWLYH
WKH�5HGZRRG�&UHHN�EDVLQ��$OWKRXJK�WKH�QDWLRQDO DFFHVV��8OWLPDWHO\��WKH�5HGZRRG�&UHHN
SDUN�LV�DXWKRUL]HG�WR�IXQG�XSSHU�EDVLQ HFRV\VWHP�ZLWKLQ�WKH�QDWLRQDO�SDUN�VKRXOG�EH
UHVWRUDWLRQ�ZRUN�ZLWK�136�IXQGV��PRVW�SURMHFWV UHVWRUHG�WR�FRQGLWLRQV�VLPLODU�WR�ZKDW�ZRXOG
WR�GDWH�KDYH�EHHQ�IXQGHG�SULPDULO\�E\�OLPLWHG KDYH�H[LVWHG�ZLWKRXW�KXPDQ�GLVWXUEDQFHV�
RXWVLGH�VRXUFHV�

7KH�JUHDWHVW�KXPDQ�LQGXFHG�WKUHDW�WR�GRZQ� ZULWWHQ�E\�136�VWDII�LQ�������2YHU�WKH�\HDUV�
VWUHDP�DTXDWLF�DQG�ULSDULDQ�UHVRXUFHV�LQ�DQG FDUHIXO�PRQLWRULQJ�RI�WKH�UHVXOWV�DQG�FRVWV�KDV
DORQJ�WKH�PDLQ�FKDQQHO�RI�5HGZRRG�&UHHN�DUH LPSURYHG�WKH�VXFFHVV�RI�WKH�UHVWRUDWLRQ
WKH�URDGV�XSVWUHDP�RI�WKH�QDWLRQDO�SDUN��&XUUHQW� WUHDWPHQWV��DQG�WKH�SODQ�LV�FXUUHQWO\�EHLQJ
O\��WKHUH�DUH�DERXW�������PLOHV�RI�ORJJLQJ�URDGV XSGDWHG�WR�UHIOHFW�WKHVH�FRVW�VDYLQJV�DQG
XSVWUHDP�IURP�WKH�SDUN�ERXQGDU\�LQ�5HGZRRG LPSURYHG�WHFKQRORJ\��,Q�DGGLWLRQ��WKH�XSGDWHG
&UHHN�EDVLQ��DQG�QHDUO\�KDOI�RI�WKHVH�URDGV�KDYH SODQ�LQFRUSRUDWHV�D�UHUDQNLQJ�RI�WKH�SULRULWLHV�RI
QRW�EHHQ�PDLQWDLQHG��7KHVH�URDGV�ZHUH ZRUN�EDVHG�RQ�FXUUHQW�URDG�FRQGLWLRQV�DQG
RULJLQDOO\�EXLOW�WR�OHVV�WKDQ�FXUUHQW�VWDQGDUGV� H[LVWLQJ�WKUHDWV�WR�VHQVLWLYH�QDWXUDO�UHVRXUFHV�
FURVVLQJ�VWHHS�VORSHV�RQ�XQVWDEOH�VRLOV�WKDW�DUH
SURQH�WR�ODQGVOLGH�DQG�IOXYLDO�HURVLRQ��7KH 6WXG\�UHVXOWV�FOHDUO\�LQGLFDWH�WKDW�LQ�DUHDV
SRWHQWLDO�IRU�VWUHDP�GLYHUVLRQV�DW�VWUHDP�FURV� VXEMHFWHG�WR�LQWHQVLYH�WLPEHU�KDUYHVW��URDG
VLQJV�LV�FRPPRQ��5RXJKO\�����RI�WKH�WRWDO QHWZRUNV�DUH�WKH�SULPDU\�FDXVH�RI�DFFHOHUDWHG
VHGLPHQW�WUDQVSRUWHG�E\�5HGZRRG�&UHHN PDVV�ZDVWLQJ�DQG�IOXYLDO�HURVLRQ��DQG�WKDW
RULJLQDWHV�IURP�DUHDV�XSVWUHDP�RI�WKH�SDUN VXUIDFH�HURVLRQ�LV�D�PLQRU�FRPSRQHQW�RI�WKH
�0DGHM��������/DUJH�VFDOH�IOXYLDO�HURVLRQ WRWDO�VHGLPHQW�\LHOG��1HDUO\�KDOI�������RI�WKH
UHVXOWLQJ�IURP�GLYHUVLRQV�RI�VWUHDPV�DW�URDG WRWDO�VHGLPHQW�LQ�5HGZRRG�&UHHN�LV�FDXVHG�E\
FURVVLQJV�FDQ�DFFRXQW�IRU�����WR�PRUH�WKDQ PDVV�PRYHPHQWV��EXW�EHFDXVH�VRPH�RI�WKH�PDVV
����RI�WKH�HURVLRQ�RFFXUULQJ�ZLWKLQ�D�ZDWHUVKHG PRYHPHQWV�RFFXU�QDWXUDOO\��LW�LV�GLIILFXOW�WR
�5163�����E��86*6�������+DJDQV�HW�DO�������� GHWHUPLQH�KRZ�PXFK�LV�DWWULEXWDEOH�VROHO\�WR

YHJHWDWLRQ�SDWWHUQV�LQ�WKH�ZDWHUVKHGV��7KH�SUR�

7KH�ILUVW�:DWHUVKHG�5HKDELOLWDWLRQ�3ODQ�ZDV

WLPEHU�KDUYHVWLQJ��(URVLRQ�GLUHFWO\�OLQNHG�WR
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ORJJLQJ�DQG�URDG�EXLOGLQJ�DFWLYLWLHV��VXFK�DV
VXUIDFH�HURVLRQ�RQ�URDG�VXUIDFHV��FROODSVHG
VWUHDP�FURVVLQJV�RQ�DEDQGRQHG�URDGV��DQG
JXOO\LQJ�FDXVHG�E\�GLYHUVLRQV�RI�RYHUODQG
IORZV���FRQWULEXWH�����RI�WKH�WRWDO�VHGLPHQW
ORDG�LQ�5HGZRRG�&UHHN�EDVLQ�VWUHDPV��%DQN
HURVLRQ�PDNHV�XS�WKH�UHPDLQLQJ�����RI�WKH
VHGLPHQW�ORDG��6SUHLWHU��)UDQNH��DQG�6WHHQVHQ
������

/RJJLQJ�URDGV�FXW�LQWR�WKH�KLOOVORSHV�DOWHU�WKH
QDWXUDO�K\GURORJ\��FRQFHQWUDWH�ZDWHU�RQ�WKH
VXUIDFH��DFFHOHUDWH�HURVLRQ��DQG�LQ�PDQ\�FDVHV
UHVXOW�LQ�VORSH�IDLOXUH��'XULQJ�LQWHQVH�VWRUPV�DQG
DV�URDGV�DJH��WKHLU�SRWHQWLDO�IRU�FDWDVWURSKLF
IDLOXUH�LQFUHDVHV�GXH�WR�WKH�SOXJJLQJ�DQG�UXVWLQJ
RI�FXOYHUWV��WKH�GHFD\�RI�EXULHG�RUJDQLF�GHEULV�
DQG�WKH�SOXJJLQJ�DQG�GLYHUVLRQ�RI�JURXQGZDWHU
DQG�VWUHDPIORZ��7KHVH�IDLOXUHV�DGG�WUHPHQGRXV
TXDQWLWLHV�RI�VHGLPHQW�WR�WKH�VWUHDPV�LQ�WKH
ZDWHUVKHG�DQG�KDYH�FXPXODWLYH�GRZQVWUHDP
LPSDFWV�WKDW�DIIHFW�WHUUHVWULDO��ULSDULDQ��DQG
DTXDWLF�FRPPXQLWLHV��0DWHULDOV�HURGHG�IURP
KLOOVLGHV�FDQ�RYHUZKHOP�WKH�WUDQVSRUW�FDSDFLWLHV
RI�WKH�VWUHDPV��FDXVLQJ�DJJUDGDWLRQ��DFFXPXOD�
WLRQ�RI�VHGLPHQW�LQ�DQG�DORQJ�WKH�VWUHDPV��
FKDQQHO�ZLGHQLQJ��DQG�WKH�ORVV�RI�VWUHDPVLGH
YHJHWDWLRQ��7KH�LQIOX[�RI�VHGLPHQW�KDV�DOVR
GHWHULRUDWHG�ZDWHU�TXDOLW\��UDLVHG�ZDWHU�WHPSHUD�
WXUHV��ORZHUHG�GLVVROYHG�R[\JHQ��DQG�LQFUHDVHG
WXUELGLW\��DQG�GHFUHDVHG�WKH�TXDOLW\�DQG�TXDQWLW\
RI�ILVK�VSDZQLQJ�KDELWDW�LQ�5HGZRRG�&UHHN�DQG
LWV�WULEXWDULHV�

6RPH�URDG�VHJPHQWV��DOWKRXJK�UHYHJHWDWHG�DQG
GLVSOD\LQJ�QR�VLJQV�RI�LQVWDELOLW\��VWLOO�SRVH�D
VHULRXV�HURVLRQ�WKUHDW�LI�WKH\�IDLO�DQG�FRQWULEXWH
VHGLPHQW�WR�VWUHDP�FKDQQHOV��$ERYH�DYHUDJH
UDLQIDOO�GXULQJ�IDOO������DQG�ODUJH�VWRUPV�LQ
'HFHPEHU������DQG�-DQXDU\������VDWXUDWHG
VRLOV�DORQJ�WKH�FRDVW�RI�QRUWKHUQ�&DOLIRUQLD�
5RDGV�ZLWKLQ�DQG�XSVWUHDP�RI�WKH�SDUNV�
SDUWLFXODUO\�LQ�WKH�5HGZRRG�&UHHN�EDVLQ�
VXVWDLQHG�VHYHUH�GDPDJH��0XFK�RI�WKLV�GDPDJH
RFFXUUHG�IURP�ODUJH�ODQGVOLGHV�LQLWLDWHG�E\
VDWXUDWHG�ILOOV�DORQJ�DEDQGRQHG�ORJJLQJ�URDGV�
5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV�KDYH
UHFHLYHG�VXSSOHPHQWDO�DSSURSULDWLRQV�WR�WUHDW
WKH�H[WHQVLYH�GDPDJH�FDXVHG�E\�WKHVH�VWRUPV
LQVLGH�WKH�SDUNV��7KHVH�WUHDWPHQWV�YDU\�IURP
URDG�UHSDLUV�WR�ZDWHUVKHG�UHVWRUDWLRQ�

2WKHU�:DWHUVKHG�'LVWXUEDQFHV

7LPEHU�KDUYHVWLQJ�LQ�WKH�ZDWHUVKHGV�XSVWUHDP
RI�WKH�SDUNV�KDV�WKH�SRWHQWLDO�WR�DGYHUVHO\�DIIHFW
QXPHURXV�5163�YDOXHV��%HVLGHV�WKH�LQFUHDVHG
SRWHQWLDO�IRU�HURVLRQ�WKURXJK�URDG�EXLOGLQJ�DQG
WKH�XVH�RI�KHDY\�HTXLSPHQW�GXULQJ�KDUYHVWV�
KDUYHVWLQJ�ZLWKLQ�ULSDULDQ�DUHDV�UHPRYHV�WKH
YHJHWDWLYH�FRYHU�WKDW�PDLQWDLQV�RSWLPXP�VWUHDP
WHPSHUDWXUHV�DQG�JUHDWO\�UHGXFHV�WKH�VXSSO\�RI
ODUJH�ZRRG\�GHEULV�QHFHVVDU\�IRU�ILVK�KDELWDW
DQG�UHJXODWLQJ�VHGLPHQW�PRYHPHQW�WKURXJKRXW
WKH�DTXDWLF�V\VWHP��$OVR��FOHDU�FXWV�GLUHFWO\
DGMDFHQW�WR�IRUHVWHG�ODQG�LQ�WKH�SDUNV�FUHDWH
PLFURFOLPDWLF�FKDQJHV�WKDW�FDQ�SHQHWUDWH�PRUH
WKDQ�����IHHW�LQWR�WKH�DGMDFHQW�SDUNODQGV�

6SHFLILF�DUHDV�RI�FRQFHUQ�LQ�WKH�VWDWH�SDUNV
LQFOXGH�WKH�HQWLUH�EDVLQ�RI�0LOO�&UHHN�XSVWUHDP
RI�-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN��WKH
XSSHU�:HVW�%UDQFK�RI�0LOO�&UHHN�LQ�'HO�1RUWH
&RDVW�5HGZRRGV�6WDWH�3DUN��DQG�WKRVH�SRUWLRQV
RI�WKH�3UDLULH�&UHHN�ZDWHUVKHG�FRQWDLQLQJ�WKH
KHDGZDWHUV�RI�WKH�HDVW�VLGH�WULEXWDULHV�LQ�3UDLULH
&UHHN�5HGZRRGV�6WDWH�3DUN�

,Q�DUHDV�ZKHUH�KDUYHVWV�DUH�SURSRVHG�WKDW�PD\
DIIHFW�5163�UHVRXUFHV��WKH�VWDWH�SDUNV�DUH
DXWKRUL]HG�XQGHU�WKH�&DOLIRUQLD�)RUHVW�3UDFWLFH
5XOHV�WR�EHFRPH�D�PHPEHU�RI�WKH�VWDWH
V
LQWHUGLVFLSOLQDU\�UHYLHZ�WHDP��7HDP�PHPEHUV
HQVXUH�WKDW�KDUYHVW�SODQV�FRQIRUP�WR�WKH�UXOHV
DQG�WKH�VWDWH
V�HQYLURQPHQWDO�ODZV��$OVR��WLPEHU
KDUYHVW�SODQV�PXVW�GHVLJQDWH�DQ\�KDUYHVW�DUHDV
ZLWKLQ�����IHHW�RI�5163�ODQGV�DV�D�VSHFLDO
WUHDWPHQW�DUHD��:LWKLQ�WKHVH�DUHDV�VLOYLFXOWXUDO
PHWKRGV�PXVW�EH�SURSRVHG�WKDW�DUH�FRPSDWLEOH
ZLWK�WKH�SXUSRVHV�RI�WKH�SDUNV�

7KH�OHJLVODWLRQ�WKDW�DGGHG��������DFUHV�WR�WKH
QDWLRQDO�SDUN�DOVR�HVWDEOLVKHG�D�SDUN�SURWHFWLRQ
]RQH�FRYHULQJ��������DFUHV�RQ�SULYDWH�WLPEHU
ODQGV�LQ�WKH�XSVWUHDP�SRUWLRQ�RI�WKH�5HGZRRG
&UHHN�EDVLQ��7KHUH�DUH�DERXW�������PLOHV�RI
ORJJLQJ�URDGV�LQ�WKLV�DUHD��DQG�LQYHQWRULHV�VKRZ
WKDW�QHDUO\�KDOI�RI�WKHVH�URDGV�SUHVHQW�D
VLJQLILFDQW�VRXUFH�RI�VHGLPHQW�WR�GRZQVWUHDP
DUHDV�RI�5HGZRRG�&UHHN��136�VWDII�ZRUN�ZLWK
SULYDWH�LQWHUHVWV�LQ�WKLV�]RQH�WR�OLPLW�WKH�HIIHFWV
RI�ORJJLQJ�DQG�RWKHU�ODQG�XVH�SUDFWLFHV��%HVLGHV
UHYLHZLQJ�WLPEHU�KDUYHVW�SODQV�DQG�UHJXODWLRQV��



PAST ROAD RESTORATION PROJECT SITES

BEFORE
C-30 Road, Emerald Creek
1982 � beginning excavation
of steep inner gorge road fill.

DURING
C-30 Road, Emerald Creek
Winter 1982 �
after excavation of steep
inner gorge with mulch,
and revegetation to
prevent erosion.

AFTER
C-30 Road, Emerald Creek
1988 � restored inner gorge
with vegetation regrowth.
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BEFORE
Ah Pah Road
Before restoration road crosses hillside.

AFTER
Ah Pah Road
One year after restoration, hillside reshaped similar to
preroad configuration with reestablished native vegetation.

PAST ROAD RESTORATION PROJECTS

AFTER
W-Line, Dolason Creek
1982 Two years after restoration, hillside reshaped similar
to preroad configuration and native vegetetion reestablished.
Road was partially converted to backcountry trail.

BRFORE
W-Line, Dolason Creek
1980 before restoration road crosses hillside.
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VWDII�PRQLWRU�VHGLPHQW�PRYHPHQW��DQG 2FHDQ���IUHVKZDWHU��VWUHDPV�DQG�ULYHUV���DQG
RFFDVLRQDOO\�UHPRYH�RU�UHSDLU�URDGV�LQ WUDQVLWLRQDO�DUHDV��HVWXDULHV�DQG�ODJRRQV���
FRQMXQFWLRQ�ZLWK�FRRSHUDWLQJ�ODQGRZQHUV�

&RQVWUXFWLRQ�RI�ORJJLQJ�URDGV�RU�UHFRQVWUXFWLRQ SDUNV��7KH�ZHVWHUQ�ERXQGDU\�RI�WKH�QDWLRQDO
RI�H[LVWLQJ�URDGV�ZLOO�FRQWLQXH�WR�RFFXU SDUN�H[WHQGV������PLOH�EH\RQG�WKH�PHDQ�KLJK
XSVWUHDP�RI�WKH�QDWLRQDO�SDUN�LQ�WKH�SDUN WLGH�OLQH��7KHVH�RIIVKRUH�ODQGV�DUH�KHOG�LQ�WLWOH
SURWHFWLRQ�]RQH��0DLQWHQDQFH�RI�WKHVH�URDGV�LV E\�WKH�6WDWH�/DQGV�&RPPLVVLRQ�ZLWK�WKH
JRYHUQHG�E\�WKH�&DOLIRUQLD�)RUHVW�3UDFWLFH H[FHSWLRQ�RI�ODQGV�LQ�WKH�QRUWKHUQ�HQG�RI�WKH
5XOHV�DQG�LV�UHTXLUHG�IRU�WKUHH�\HDUV�DIWHU�WKHLU SDUNV�WKDW�DUH�KHOG�E\�WKH�&UHVFHQW�&LW\�+DUERU
FRQVWUXFWLRQ��,I�WKH�URDG�LV�GHVLJQDWHG�DV�D 'LVWULFW��136�MXULVGLFWLRQ�DSSOLHV�WR�WKH�DUHD
WHPSRUDU\�URDG��VWUHDP�FURVVLQJV�PXVW�EH �����PLOH�RIIVKRUH�ZLWKLQ�WKH�OHJLVODWHG
UHPRYHG��ZKLOH�D�SHUPDQHQW�GHVLJQDWLRQ ERXQGDU\�RI�WKH�SDUN��7KH�FRDVWDO�MXULVGLFWLRQ�RI
UHTXLUHV�WKDW�VWUHDP�FURVVLQJV�PXVW�SDVV�D���� VWDWH�SDUN�ODQGV�H[WHQGV�WR�������IHHW�ZHVW�RI�WKH
\HDU�UHWXUQ�LQWHUYDO�VWRUP��&XOYHUWV�RQ RUGLQDU\�KLJK�ZDWHU�PDUN�
SHUPDQHQW�URDGV�WKDW�DUH�QRW�PDLQWDLQHG�DIWHU
WKH�UHTXLUHG�WKUHH�\HDU�SHULRG�ZRXOG��RYHU�WLPH� 7KUHH�ODUJH�ULYHU�V\VWHPV�GUDLQ�PRVW�RI�WKH
EHFRPH�SOXJJHG��GHYHORS�KROHV��IDLO��DQG�FDXVH SDUNODQGV�LQ�PDQ\�DUHDV�DQG�KDYH�FXW�GHHS
GDPDJH�WR�GRZQVWUHDP�UHVRXUFHV�� JRUJHV�WKURXJK�IRUHVWHG�PRXQWDLQRXV�WHUUDLQ�

5163�VWDII�DOVR�PRQLWRUV�FRQWLQXLQJ�URDG VTXDUH�PLOHV�DQG�GUDLQV�LQWR�WKH�VRXWKHUQ
IDLOXUHV�DORQJ�WKH�+LJKZD\�����%\SDVV�DURXQG SRUWLRQ�RI�WKH�QDWLRQDO�SDUN��RQH�WKLUG�RI�WKLV
3UDLULH�&UHHN�5HGZRRGV�6WDWH�3DUN�DQG�UHYLHZV DUHD�LV�ZLWKLQ�5HGZRRG�1DWLRQDO�3DUN�
UHSDLU�ZRUN�XQGHUWDNHQ�E\�WKH�&DOLIRUQLD 5HGZRRG�&UHHN�IORZV�QRUWKZHVWZDUG��IROORZV
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��&RQVWUXFWLRQ�RI WKH�*URJDQ�)DXOW�IRU�PRVW�RI�LWV�OHQJWK��DQG�KDV
WKH�E\SDVV�UHVXOWHG�LQ�D�ODUJH�LQIOX[�RI�ILQH� PDQ\�VWHHS��VKRUW�WULEXWDULHV�WKDW�GUDLQ�UHODWLYHO\
JUDLQHG�VHGLPHQWV�LQWR�SULVWLQH�VWUHDPV�LQ�WKH VPDOO�DUHDV�RI�WKH�ZDWHUVKHG��,QFLVHG�LQQHU
VWDWH�SDUN�GXULQJ�DQ�2FWREHU������VWRUP� YDOOH\V�LQ�5HGZRRG�&UHHN�EDVLQ�DUH�KLJKO\

6HGLPHQW�FDWFKPHQW�EDVLQV�KDYH�EHHQ�FRQ� VOLGHV�DQG�GHEULV�DYDODQFKHV��HVSHFLDOO\�LQ�DUHDV
VWUXFWHG�DORQJ�WKH�+LJKZD\�����E\SDVV�WR WUDYHUVHG�E\�DEDQGRQHG�ORJJLQJ�URDGV��IRU�PRUH
FROOHFW�VHGLPHQW�DQG�UXQRII�IURP�VORSHV�FXW�LQWR LQIRUPDWLRQ�VHH�WKH�¦3DVW�/RJJLQJ�$FWLYLWLHV�DQG
WKH�KLOOVLGH��&RQWDLQPHQW�WDQNV�ZHUH�SODFHG :DWHUVKHG�5HVWRUDWLRQ§�VHFWLRQ���1DWXUDO
DGMDFHQW�WR�HPHUJHQF\�WUXFN�HVFDSH�UDPSV�WR VXUIDFH�UXQRII�SDWWHUQV�DUH�DOWHUHG�E\�URDGV�
FROOHFW�UXQRII�RU�VSLOOHG�PDWHULDOV��VXFK�DV ZKLFK�FDXVHV��DFFHOHUDWHG�QDWXUDO�VXUIDFH
SHWUROHXP�SURGXFWV�RU�PDWHULDOV�EHLQJ�KDXOHG� HURVLRQ�DQG�PDVV�ZDVWLQJ�
DQG�WR�SUHYHQW�FRQWDPLQDWLRQ�RI�GRZQVWUHDP
5163�UHVRXUFHV��&DOWUDQV��WKH�&DOLIRUQLD 7KH�.ODPDWK�5LYHU��WKH�ODUJHVW�ULYHU�LQ�WKH�QRUWK
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��PDLQWDLQV�WKH FRDVW�DUHD��GUDLQDJH�DUHD�RI��������VTXDUH�PLOHV
EDVLQV�DQG�WDQNV�XQGHU�FRQGLWLRQV�HVWDEOLVKHG�E\ LQ�&DOLIRUQLD�DQG�2UHJRQ��IORZV�WKURXJK�D
WKH�1DWLRQDO�3DUN�6HUYLFH��WKH�&DOLIRUQLD QDUURZ�VWULS�RI�SDUNODQG�LQ�WKH�FHQWUDO�SRUWLRQ�RI
5HJLRQDO�:DWHU�4XDOLW\�%RDUG��DQG�WKH WKH�SDUNV��7KH�6PLWK�5LYHU�IORZV�WKURXJK�WKH
&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH�WR QRUWKHUQ�SDUW�RI�WKH�SDUNV��-HGHGLDK�6PLWK
SURWHFW�GRZQVWUHDP�DTXDWLF�UHVRXUFHV�DQG�VLWHV� 5HGZRRGV�6WDWH�3DUN��DQG�GUDLQV�����VTXDUH

:$7(5�5(6285&(6

6XUIDFH�:DWHU

6XUIDFH�ZDWHU�UHVRXUFHV�LQ�5HGZRRG�1DWLRQDO
DQG�6WDWH�3DUNV�FRQVLVW�RI�VDOWZDWHU��3DFLILF

7KHUH�DUH�DERXW����PLOHV�RI�VKRUHOLQH�ZLWKLQ�WKH

5HGZRRG�&UHHN�KDV�D�WRWDO�GUDLQDJH�DUHD�RI����

VXVFHSWLEOH�WR�PDVV�ZDVWLQJ�E\�VKDOORZ�GHEULV

PLOHV�RI�2UHJRQ�DQG�&DOLIRUQLD�WKDW�DUH�YHU\
VWHHS�DQG�SURQH�WR�ODQGVOLGHV��0DQ\�RWKHU�VPDOO
WULEXWDU\�VWUHDPV�DUH�DOVR�LQFOXGHG�ZLWKLQ�WKH
SDUNV©�ERXQGDULHV�

$QQXDO�VWUHDP�IORZV�LQ�WKH�SDUNV�DUH�KLJKO\
YDULDEOH�GXH�WR�VHDVRQDO�SUHFLSLWDWLRQ�LQ�WKH
UHJLRQ��7KH�UDLQ\�VHDVRQ�W\SLFDOO\�H[WHQGV�IURP
2FWREHU�WKURXJK�$SULO��EXW�PRVW�RI�WKH
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SUHFLSLWDWLRQ�DQG�VXEVHTXHQW�KLJK�IORZV�RFFXU
EHWZHHQ�1RYHPEHU�DQG�0DUFK��ZLWK�OHVV
SUHFLSLWDWLRQ�DQG�FRUUHVSRQGLQJ�ORZ�IORZV
GXULQJ�WKH�VXPPHU�DQG�IDOO��7KH�6PLWK�DQG
.ODPDWK�5LYHUV�GUDLQ�ODUJH�PRXQWDLQRXV�DUHDV
DQG�DUH�LQIOXHQFHG�E\�VQRZPHOW��6QRZPHOW�KDV
RQO\�D�PLQRU�LPSDFW�XSRQ�WKH�WRWDO�UXQRII
HQWHULQJ�5HGZRRG�&UHHN��+RZHYHU��D�IHZ�ODUJH
IORRGV��LQFOXGLQJ�WKDW�RI�'HFHPEHU������WKDW
FDXVHG�WKH�KLJKHVW�UHFRUGHG�SHDN�IORZ�RQ
5HGZRRG�&UHHN��KDYH�EHHQ�DXJPHQWHG�E\�UDSLG
VQRZPHOW�LQGXFHG�E\�ZDUP�UDLQ��86*6�������
$YHUDJH�DQQXDO�GLVFKDUJH��SHDN��PLQLPXP��DQG
DYHUDJH�UHFRUGHG�IORZV�IRU�WKH�PDMRU�VWUHDPV
DUH�SUHVHQWHG�LQ�WDEOH����

7KHUH�DUH�QR�QDWXUDO�SRQGV�RU�ODNHV�ZLWKLQ�WKH
SDUNV��DOWKRXJK�ODJRRQV��VORXJKV��DQG�PDUVKHV
RFFXU�DV�D�UHVXOW�RI�RFHDQLF�DQG�WHFWRQLF�SURFHV�
VHV��7KH�ZHVWHUQ�KDOI�RI�WKH�ZDWHUV�DQG�VKRUHOLQH
RI�)UHVKZDWHU�/DJRRQ��VRXWKZHVW�RI�2ULFN��DUH
LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV��WKLV�LV�WKH
RQO\�ODUJH�ODJRRQ�LQ�WKH�SDUNV��(VSD�/DJRRQ�LV�D
VPDOO��QDWXUDO�ZHWODQG�DW�*ROG�%OXIIV�%HDFK�
7ZR�VORXJKV�LQ�WKH�ORZHU�5HGZRRG�&UHHN
YDOOH\�DUH�FRQVLGHUHG�SDUW�RI�5HGZRRG�&UHHN
HVWXDU\��7KHUH�DUH�VHYHUDO�SRQGV�DGMDFHQW�WR
IRUPHU�PLOO�VLWHV�LQ�WKH�SDUNV�¥�RQH�RQ
5LFKDUGVRQ�&UHHN��0DUVKDOO�3RQG��DQG�RQH�RQ
/DJRRQ�&UHHN��6HYHUDO�VWRFN�DQG�ILUH
VXSSUHVVLRQ�SRQGV�DQG�VHGLPHQW�FDWFKPHQW
EDVLQV�DORQJ�WKH�+LJKZD\�����E\SDVV�DUH�DOVR
FRQVLGHUHG�DUWLILFLDO�LPSRXQGPHQWV�

*URXQGZDWHU

*URXQGZDWHU�DTXLIHUV�DUH�IHZ�LQ�QXPEHU�DQG
VPDOO�LQ�VXSSO\�LQ�WKH�SDUNV�EHFDXVH�PRVW�RI�WKH
DUHD�LV�PRXQWDLQRXV�DQG�LV�XQGHUODLQ�E\�EHGURFN
¥�FRQGLWLRQV�WKDW�GR�QRW�SURYLGH�IRU�JURXQG�
ZDWHU�VWRUDJH��)RXU�JURXQGZDWHU�EDVLQV�
SULPDULO\�QHDU�WKH�PRXWKV�RI�WKH�PDMRU�ULYHUV�
KDYH�EHHQ��LGHQWLILHG�E\�WKH�&DOLIRUQLD
'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�¥�LQFOXGLQJ
WKH�6PLWK�5LYHU�SODLQ��WKH�ORZHU�.ODPDWK�5LYHU
YDOOH\��WKH�3UDLULH�&UHHN�DUHD��DQG�WKH�5HGZRRG
&UHHN�YDOOH\��7KH�EHVW�DTXLIHUV�RFFXU�LQ
DOOXYLXP��WHUUDFH�VHGLPHQWV��DQG�GXQH�DUHDV�RI
WKH�SDUNV��$GGLWLRQDO�VPDOO�XQQDPHG�DTXLIHUV�
VXFK�DV�WKH�DTXLIHU�WKDW�VXSSOLHV�ZDWHU�WR�WKH
-HGHGLDK�6PLWK�DUHD��DUH�ORFDWHG�WKURXJKRXW�WKH
SDUNV��DQG�ZDWHU�VXSSOLHV�DUH�GHSHQGHQW�RQ�WKH
FRPSOH[�VXEVXUIDFH�JHRORJ\��)UDQN�6D\ORU�
&DOLIRUQLD�'HSDUWPHQW�RI�+HDOWK�6HUYLFHV��SHUV�
FRPP����������

)ORRGSODLQV�DQG�)ORRGLQJ

6WUHDPV�LQ�WKH�SDUNV�DUH�W\SLFDOO\�VPDOO�DQG
VWHHS�DQG�GR�QRW�KDYH�ZHOO�GHYHORSHG
IORRGSODLQV��+RZHYHU��WKHUH�DUH�IORRGSODLQV�QHDU
WKH�PRXWKV�RI�WKH�ODUJHU�ULYHUV�DQG�LQ�DUHDV�WKDW
DUH�OHVV�VWHHS��.ODPDWK�DQG�6PLWK�5LYHUV�DQG
5HGZRRG��0LOO��DQG�3UDLULH�&UHHNV���$ORQJ
5HGZRRG�&UHHN�WKH�IORRGSODLQ�LV�EHVW�GHYHORSHG
LQ�WKH�IODWWHU�GRZQVWUHDP�SRUWLRQ�RI�WKH�ULYHU�

7$%/(�����)/2:�67$7,67,&6�$1'�%$6,1�$5($6�)25�7+(�0$-25�675($06�,1�7+(�3$5.6

675($0

$9(5$*( %$6,1

$118$/ $9(5$*( 3($.�)/2: '5$,1$*(

',6&+$5*( )/2:�FXELF 0,1,080�)/2: $5($

DFUH�IHHW�\HDU IHHW�VHFRQG FXELF�IHHW�VHFRQG VTXDUH�PLOHVIHHW�VHFRQG
FXELF

6PLWK�5LYHU�DW ��������� ������ ������� ��� ���
&UHVFHQW�&LW\ 'HF���������� 2FW����������D

.ODPDWK�5LYHU ���������� ������ ������� ����� ������
DW�.ODPDWK�*OHQ 'HF���������� 6HSW���������E

5HGZRRG�&UHHN ������� ����� ������ ��� ���
DW�2ULFN 'HF��������� 2FW����������F

6RXUFH��136�������86*6�����

D��6PLWK�5LYHU�SHULRG�RI�UHFRUG�LV�����¤����JDJLQJ�VWDWLRQ����������
E��.ODPDWK�5LYHU�SHULRG�RI�UHFRUG�LV�����¤�����JDJLQJ�VWDWLRQ����������
F��5HGZRRG�&UHHN�GDWD�SHULRG�RI�UHFRUG�LV�����¤�����JDJLQJ�VWDWLRQ����������
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IURP�0F$UWKXU�&UHHN�QRUWK�WR�WKH�QDWLRQDO�SDUN SUHFLSLWDWLRQ��EHWZHHQ�1RYHPEHU�DQG�0DUFK��
ERXQGDU\��7RZDUGV�WKH�VRXWK��LQ�WKH�XSVWUHDP )ORRGLQJ�QHDU�WKH�PRXWKV�RI�WKH�ULYHUV�LV�DOVR
VHFWLRQV�RI�WKH�ULYHU��IORRGSODLQV�DUH FRPPRQO\�FDXVHG�E\�KLJK�WLGHV�LQ�FRQMXQFWLRQ
GLVFRQWLQXRXV�EHFDXVH�RI�WKH�VWHHS�YDOOH\ ZLWK�KHDY\�UDLQV�DQG�LV�RIWHQ�DXJPHQWHG�E\�KLJK
VLGHVORSHV��/HYHHV�XSVWUHDP�IURP�WKH�5HGZRRG ZLQGV��,Q�-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN�
,QIRUPDWLRQ�&HQWHU�LQ�WKH�ORZHU�SRUWLRQ�RI D����\HDU�IUHTXHQF\�IORRG�ZRXOG�RYHUWRS�WKH
5HGZRRG�&UHHN�ZHUH�FRQVWUXFWHG�WR�SURWHFW�IRU EDQNV�RI�WKH�6PLWK�5LYHU�LQ�VRPH�DUHDV��7KH
DSSUR[LPDWHO\�D�����\HDU�IORRG�HYHQW�DQG�WR .ODPDWK�5LYHU�IORRGV�DQG�RYHUWRSV�LWV�EDQNV
GHILQH�WKH�OLPLWV�RI�WKH�����\HDU�IORRGSODLQ�LQ DERXW�HYHU\�IRXU�\HDUV�DQG��EHFDXVH�RI�LWV�VL]H
WKRVH�DUHDV��7KH�IORRGSODLQ�DORQJ�3UDLULH�&UHHN� DQG�EURDG�IORRGSODLQ�LQ�LWV�ORZHU�UHDFK��SRVHV�D
D�WULEXWDU\�RI�5HGZRRG�&UHHN��LV�UHODWLYHO\ VHULRXV�KD]DUG�WR�SXEOLF�KHDOWK�DQG�VDIHW\��7KH
H[WHQVLYH�DQG�KDV�FRPPHUFLDO�GHYHORSPHQW� XSSHU�SRUWLRQV�RI�5HGZRRG�&UHHN�IORRG�DW�DERXW
UDQFKLQJ�DFWLYLWLHV��YLVLWRU�IDFLOLWLHV��LQFOXGLQJ WKH�VDPH�IUHTXHQF\�DV�WKH�.ODPDWK�5LYHU�
WKH�(ON�3UDLULH�YLVLWRU�FHQWHU�DQG�FDPSJURXQG�� )ORRGLQJ�DORQJ�WKH�ORZHU�SRUWLRQV�RI�5HGZRRG
DQG�WKH�'DYLVRQ�5DQFK�VWUXFWXUHV� &UHHN�KDV�GHFUHDVHG�VLQFH�FRQVWUXFWLRQ�RI�WKH

$OWKRXJK�QRW�GHOLQHDWHG��WKH�FDPSJURXQG�DW ZDWHU�LV�QRZ�FRQVWUDLQHG�E\�WKH�OHYHHV��7KH
0LOO�&UHHN�LV�SUREDEO\�ZLWKLQ�WKH�����\HDU IORRGLQJ�RI�-DQXDU\������ZDV�HVWLPDWHG�WR�EH�D
IORRGSODLQ��$�VPDOO�SDUW�RI�WKH�.ODPDWK�5LYHU ILYH�\HDU�IUHTXHQF\�IORRG�RQ�WKH�6PLWK�5LYHU��D
����\HDU�IORRGSODLQ�LV�ZLWKLQ�WKH�SDUNV© ���\HDU�IUHTXHQF\�IORRG�RQ�WKH�.ODPDWK�5LYHU�
ERXQGDULHV�QHDU�WKH�PRXWK�RI�WKH�ULYHU��1R DQG�DQ����\HDU�IUHTXHQF\�IORRG�RQ�5HGZRRG
5163�IDFLOLWLHV�DUH�ZLWKLQ�WKH�.ODPDWK�5LYHU &UHHN��86*6��������
IORRGSODLQ��7KH�6PLWK�5LYHU�IORZV�WKURXJK
-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN��DQG 7KH�KLJKHVW�UHFRUGHG�IORRG�WKLV�FHQWXU\�RFFXUUHG
SRUWLRQV�RI�WKH�VWDWH�SDUN�FDPSJURXQG�DUH�LQ�WKH GXULQJ�'HFHPEHU������ZKHQ�DOO�RI�WKH�ULYHU
����\HDU�IORRGSODLQ� EDVLQV�LQ�WKH�SDUNV�IORRGHG��3HDN�IORZV�RI

7KH�����\HDU�IORRGSODLQV�KDYH�EHHQ�DSSUR[L� LQXQGDWHG�2ULFN�ZLWK���IHHW�RI�ZDWHU��+LJK�
PDWHG�IRU�VRPH�DUHDV�RI�WKH�SDUNV©�ULYHUV��=RQH ZDWHU�PDUNV�IURP�WKLV�IORRG�DUH�VWLOO�HYLGHQW�RQ
$�PDSV��E\�WKH�)HGHUDO�(PHUJHQF\ WUHHV�WKURXJKRXW�WKH�SDUNV��([WHQVLYH�IORRGLQJ
0DQDJHPHQW�$JHQF\�������������������� DOVR�RFFXUUHG�LQ�������������DQG�������136
0DSSLQJ�RI�WKH�����\HDU�IORRGSODLQ�LQ�WKH�SDUNV �������7DEOH����VKRZV�WKH�IORRG�IUHTXHQFLHV�DQG
KDV�EHHQ�GRQH�IRU�WKH�6PLWK�5LYHU�QHDU�+LRXFKL LQVWDQWDQHRXV�GLVFKDUJHV�IRU�WKH�PDMRU�VWUHDPV
DQG�IRU�3UDLULH�&UHHN�IURP�WKH�ILVK�KDWFKHU\ LQ�WKH�SDUNV�
VRXWK�WR�2ULFN��0RUH�GHWDLOHG�IORRGSODLQ�PDSV
EDVHG�RQ�K\GURORJLF�VWXGLHV�DQG�FURVV�VHFWLRQV )ROORZLQJ�WKH������IORRG��ORFDO�UHVLGHQWV
RI�WKH�ULYHUV�DUH�W\SLFDOO\�GRQH�LQ�SRSXODWHG UHTXHVWHG�WKDW�WKH�8�6��$UP\�&RUSV�RI
DUHDV�WKDW�KDYH�VLJQLILFDQW�IORRGLQJ�ULVN�DQG (QJLQHHUV�FRQVWUXFW�IORRG�FRQWURO�GHYLFHV�WKDW
KDYH�QRW�EHHQ�GRQH�IRU�5HGZRRG�1DWLRQDO�DQG KDG�EHHQ�SUHYLRXVO\�SODQQHG�IRU�ORZHU�5HGZRRG
6WDWH�3DUNV� &UHHN��,Q������IORRG�FRQWURO�OHYHHV�ZHUH

/DQG�XVH�DFWLYLWLHV�KDYH�LQFUHDVHG�UXQRII�DQG &UHHN�IURP�WKH�FRQIOXHQFH�ZLWK�3UDLULH�&UHHN
VHGLPHQW�WUDQVSRUW�E\�WKH�UHPRYDO�RI�YHJHWDWLRQ GRZQVWUHDP�WR�ZLWKLQ�������IHHW�RI�WKH�3DFLILF
IRU�WLPEHU�KDUYHVWLQJ��DJULFXOWXUH��JUD]LQJ��DQG 2FHDQ��8�6��$UP\�&RUSV�RI�(QJLQHHUV�������
PLQLQJ��7KHVH�DFWLYLWLHV�KDYH�UHVXOWHG�LQ 7KH�OHYHHV�RIIHU�SURWHFWLRQ�DJDLQVW�D�JUHDWHU
DGGLWLRQDO�VHGLPHQW�EHLQJ�GHSRVLWHG�LQ�VWUHDP WKDQ�����\HDU�IORRG��7KH�ODVW�����IHHW�RI�WKH
FKDQQHOV��UHGXFHG�FDSDFLW\�DQG�JUDGLHQW� OHYHHV�DUH�ZLWKLQ�WKH�QDWLRQDO�SDUN�ERXQGDU\�DQG
REVWUXFWHG�IORZV��DQG�LQFUHDVHG�FKDQQHO�EHG DUH�WKH�RQO\�IORRG�FRQWURO�VWUXFWXUHV�ZLWKLQ�WKH
HOHYDWLRQ� SDUNV��

7KH�ULYHUV�DQG�VWUHDPV�WKURXJKRXW�WKH�SDUNV�DUH )HGHUDO�DQG�VWDWH�ZLOG�DQG�VFHQLF�ULYHU�GHVLJQD�
VXEMHFW�WR�IORRGLQJ��SULPDULO\�GXH�WR�WKH�KHDY\ WLRQV�IRU�WKH�.ODPDWK�DQG�6PLWK�5LYHUV�SUHFOXGH�
DPRXQWV�DQG�VHDVRQDO�FRQFHQWUDWLRQ�RI

IHGHUDO�IORRG�FRQWURO�OHYHHV�LQ������EHFDXVH�WKH

�������FXELF�IHHW�SHU�VHFRQG�RQ�5HGZRRG�&UHHN

FRQVWUXFWHG�RQ�WKH�ORZHU�����PLOHV�RI�5HGZRRG

http://www.nps.gov/planning/redw/dgmp/table12.pdf
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5HFXUUHQFH 6PLWK�5LYHU .ODPDWK�5LYHU 5HGZRRG�&UHHN
,QWHUYDO 'LVFKDUJH � 'LVFKDUJH 'LVFKDUJHD E F

��\HDU ������ ������� ������

��\HDU� ������� ������� ������

���\HDU ������� ������� ������

���\HDU ������� ������� ������

���\HDU �������� ������� ������

����\HDU ������� ������� ������

����\HDU ������� ������� ������

����\HDU ������� ������� ������

6285&(���)ORRG�IUHTXHQFLHV�UXQ�E\�5LFN�+XQULFKV��86*6��6DFUDPHQWR��&$�
0DUFK�������'LVFKDUJH�QXPEHUV�KDYH�EHHQ�URXQGHG�WR�WKH�QHDUHVW�KXQGUHG�

D��6PLWK�5LYHU��JDJLQJ�VWDWLRQ����������
E��.ODPDWK�5LYHU��JDJLQJ�VWDWLRQ����������
F��5HGZRRG�&UHHN��JDJLQJ�VWDWLRQ����������

WKH�FRQVWUXFWLRQ�RI�DQ\�ZDWHU�LPSRXQGPHQW�RU
IORRG�FRQWURO�VWUXFWXUHV�RQ�WKHVH�ULYHUV��7KH
PHFKDQLVPV�XVHG�WR�UHGXFH�IORRG�GDPDJH�RQ
ODQGV�DGMDFHQW�WR�WKH�SDUNV©�ULYHUV�KDYH�EHHQ�WR
FRQWURO�ODQG�XVHV�DQG�WR�XVH�WKH�UHJLRQDO�IORRG
ZDUQLQJ�V\VWHP�

(VWXDULHV

:LWKLQ�WKH�SDUNV©�ERXQGDULHV��WKHUH�DUH�HVWXDULHV
DW�WKH�PRXWKV�RI�WKH�.ODPDWK�5LYHU�DQG
5HGZRRG�&UHHN��7KHVH�HVWXDULHV�����DOWHUQDWH
EHWZHHQ�D�IUHVK�DQG�EUDFNLVK�V\VWHP�DQG
SURYLGH�D�WUDQVLWLRQ�DQG�QXUVHU\�DUHD�DQG
PLJUDWLRQ�URXWH�IRU�DQDGURPRXV�ILVK������DUH
YDOXDEOH�KDELWDWV�IRU�D�YDULHW\�RI�IUHVK�DQG
VDOWZDWHU�VSHFLHV������VXSSRUW�UHFUHDWLRQDO�XVHV�
DQG�����VXSSO\�ZDWHU�IRU�IDUPLQJ�DQG�UDQFKLQJ
DFWLYLWLHV�LQ�WKH�YDOOH\V��5HIHU�WR�WKH
¦:HWODQGV�§�¦)ORRGSODLQV�§�DQG�¦:DWHU
4XDOLW\§�VHFWLRQV�RI�WKH�GRFXPHQW�IRU�IXUWKHU
GLVFXVVLRQ�RI�WKH�HVWXDULHV�

7KH�.ODPDWK�5LYHU�(VWXDU\

2QO\�D�VPDOO�SRUWLRQ�RI�WKLV�HVWXDU\��DW�WKH
PRXWK�RI�WKH�.ODPDWK�5LYHU��LV�XQGHU�5163
MXULVGLFWLRQ��7KH�PRXWK�RI�WKH�.ODPDWK�5LYHU�LV
G\QDPLF�DQG�PLJUDWHV�DFURVV�LWV�IORRGSODLQ��7KLV
HVWXDU\�LV�DFFHVVLEOH�IURP�ORFDO�WUDLOV�DQG
EHDFKHV�DQG�SURYLGHV�5163�YLVLWRUV�ZLWK�D
YDULHW\�RI�UHFUHDWLRQDO�RSSRUWXQLWLHV��LQFOXGLQJ
<XURN�FXOWXUDO�DFWLYLWLHV�DW�WKH�%UXVK�'DQFH�VLWH�
7KH�<XURN�7ULEH�HQJDJHV�LQ�D�FRPPHUFLDO
ILVKHU\�LQ�WKH�.ODPDWK�5LYHU�HVWXDU\�DQG�VXEVLV�
WHQFH�KXQWLQJ�RI�HHOV�DW�WKH�PRXWK�RI�WKH�ULYHU�

7KH�5HGZRRG�&UHHN�(VWXDU\

5HGZRRG�&UHHN�HVWXDU\�LV�DERXW���PLOHV�ZHVW�RI
WKH�WRZQ�RI�2ULFN��VHH�5HGZRRG�&UHHN�(VWXDU\
PDS���7KH�ERXQGDULHV�RI�WKH�HVWXDU\�DUH�8�6�
+LJKZD\�����RQ�WKH�VRXWK�DQG�+XIIRUG�5RDG
DQG�D�OHYHH�DFFHVV�URDG�RQ�WKH�QRUWK��7KH�GRZQ�
VWUHDP�SRUWLRQ�RI�WKH�HVWXDU\�LV�ZLWKLQ�WKH
QDWLRQDO�SDUN©V�ERXQGDULHV��ZKLOH�WKH�XSVWUHDP
SRUWLRQV�DUH�RZQHG�E\�WKH�FRXQW\��DQG�ODQG�
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VXUURXQGLQJ�SRUWLRQV�RI�WKH�HVWXDU\��WKH�VORXJKV�� WKURXJK�WKH�QDUURZHVW�SDUW�RI�WKH�VDQG�EHUP�DQG
DUH�LQ�SULYDWH�RZQHUVKLS��7KH�5HGZRRG�&UHHN GUDLQLQJ�ZDWHU�IURP�WKH�HPED\PHQW��)URP�����
HVWXDU\�LQFOXGHV�WKH�HPED\PHQW�DQG�WKH�QRUWK WKURXJK�������WKH�1DWLRQDO�3DUN�6HUYLFH�XQGHU�
DQG�VRXWK�VORXJKV�RI�5HGZRRG�&UHHN��7KH WRRN�D�SURJUDP�RI�FRQWUROOHG�EUHDFKLQJ�WR
PRXWK�RI�WKH�ULYHU�LV�G\QDPLF��DQG�LWV�ORFDWLRQ�LV SURWHFW�DGMDFHQW�ODQGV�IURP�IORRGLQJ�ZKLOH�DOVR
DIIHFWHG�E\�FKDQJHV�LQ�GLVFKDUJH��EHGORDG��VL]H UHWDLQLQJ�VXIILFLHQW�ZDWHU�WR�SURYLGH�VDOPRQLG
DQG�GLUHFWLRQ�RI�ZDYHV��DQG�WKH�WLGDO�F\FOH� KDELWDW��,Q������D�QRUWK�VORXJK�FKDQQHO�ZDV

GZRRG�&UHHN�XVXDOO\�PLJUDWHV�EHWZHHQ�DQ HVWXDU\��)ORRGLQJ�RI�SURSHUWLHV�DGMDFHQW�WR�WKH
XQQDPHG�SRLQW�RI�ODQG�DQG�VHYHUDO�VHDVWDFNV�RQ QRUWK�DQG�VRXWK�VORXJKV�PD\�VWLOO�RFFXU�LQ�WKH
WKH�QRUWK��DQG�WKH�136�5HGZRRG�,QIRUPDWLRQ VXPPHU�DQG�IDOO�LI�WKH�VDQG�EHUP�EXLOGV�XS�DQG
&HQWHU�RQ�WKH�VRXWK��DOWKRXJK�WKH�ULYHU�FKDQQHO FORVHV�5HGZRRG�&UHHN�
RFFDVLRQDOO\�PLJUDWHV�IXUWKHU�WR�WKH�QRUWK�DQG
VRXWK��%HIRUH�FRQVWUXFWLRQ�RI�WKH�IHGHUDO�IORRG 6LQFH�WKH�PLG¤����V��WKH�136�SROLF\�KDV�EHHQ
FRQWURO�OHYHHV�DORQJ�ORZHU�5HGZRRG�&UHHN��WKH WR�SURWHFW�VDOPRQLG�KDELWDW�IURP�WKH�DGYHUVH
HPED\PHQW�DW�WKH�PRXWK�RI�5HGZRRG�&UHHN�ZDV HIIHFWV�RI�DQ�XQFRQWUROOHG�EUHDFK��7KH�8�6�
D�EURDG��UHODWLYHO\�GHHS�SRRO�ODQGZDUG�RI�WKH $UP\�&RUSV�RI�(QJLQHHUV�DSSURYHG�D�VHFWLRQ
EHDFK�LQ�WKH�VXPPHU�DQG�IDOO��:DWHU�OHYHOV�LQ ����SHUPLW�IRU�FRQWUROOHG�EUHDFKLQJ�RI�WKH
WKH�HVWXDU\�IOXFWXDWH�WKURXJKRXW�WKH�\HDU��ZLWK HVWXDU\�GXULQJ�WKH�VXPPHU�DQG�IDOO�ORZ�IORZ
FKDQJHV�LQ�GLVFKDUJH��WLGHV��VHGLPHQW�GHSRVLWLRQ� SHULRGV�WR�SURWHFW�ILVK�KDELWDW��&RQWUROOHG
DQG�WKH�VKDSH�RI�WKH�ULYHU�RXWOHW� EUHDFKLQJ�E\�5163�VWDII�FRXOG�DOVR�SUHYHQW�WKH

)ROORZLQJ�KLJK�ZLQWHU�IORZV��VWUHDP�GLVFKDUJH WKDW�FRXOG�KDYH�PDMRU�DGYHUVH�LPSDFWV�RQ
EHJLQV�WR�GHFUHDVH��DQG�GXULQJ�WKH�VXPPHU�ORZ VDOPRQLG�KDELWDW��$V�D�FRQGLWLRQ�RI�WKH�VHFWLRQ
IORZV��D�EHUP�LV�EXLOW�XS�VHDZDUG�RI�WKH�HPED\� ����SHUPLW��WKH�&RUSV�VWDWHG�WKDW�D�ORQJHU�WHUP
PHQW�DW�WKH�PRXWK�RI�5HGZRRG�&UHHN��7KLV�LV�D DOWHUQDWLYH�VKRXOG�EH�SXUVXHG�WR�PDQDJH�ZDWHU
QDWXUDO�RFFXUUHQFH�DQG�LV�UHODWHG�WR�VWUHDP�IORZV OHYHOV�LQ�WKH�HVWXDU\��7KHVH�PHDVXUHV�PD\
DQG�RFHDQ�FRQGLWLRQV��VZHOOV��VL]H�DQG�GLUHFWLRQ LQFOXGH�WKH�VHWEDFN�RI�OHYHHV��FRQVHUYDWLRQ
RI�ZDYHV��DQG�WLGHV���2IIVKRUH�SURFHVVHV�EHJLQ HDVHPHQWV��WKH�UDLVLQJ�RI�WKH�FRXQW\�URDG�DERYH
WR�FDXVH�WKH�RXWIORZ�FKDQQHO�WR�VKLIW�WR�WKH IORRG�HOHYDWLRQ��RU�RXWULJKW�ODQG�SXUFKDVH�LQ�WKH
VRXWK��DQG�DQ�HPED\PHQW�IRUPV�EHKLQG�WKH�EHUP ORZHU�5HGZRRG�&UHHN�YDOOH\�WR�SURWHFW�WKH
DV�WKH�RXWIORZ�FKDQQHO�ULVHV��7KURXJKRXW�WKH�ODWH ILVKHULHV�UHVRXUFH��
VSULQJ�DQG�HDUO\�VXPPHU��RIIVKRUH�SURFHVVHV
FDXVH�WKH�FKDQQHO�WR�VKLIW�WR�WKH�VRXWK�ZLWK�D 5HGZRRG�1DWLRQDO�3DUN�ZDV�DOVR�LVVXHG�DQRWKHU
SURJUHVVLYH�LQFUHDVH�LQ�ZDWHU�HOHYDWLRQ�DQG VHFWLRQ�����SHUPLW�WR�DOORZ�HPHUJHQF\�FKDQQHO
YROXPH�LQ�WKH�HPED\PHQW��:KHQ�LQ�VWUHDP PDQLSXODWLRQ�WR�SURWHFW�WKH�5HGZRRG�,QIRUPD�
IORZV�DUH�JUHDWHU�WKDQ�RXWIORZ��VHHSDJH��DQG WLRQ�&HQWHU�IURP�GDPDJH�WKDW�FRXOG�RFFXU�IURP
HYDSRUDWLRQ��ZDWHU�OHYHOV�LQ�WKH�HVWXDU\�ULVH� WKH�VRXWKZDUG�PLJUDWLRQ�RI�5HGZRRG�&UHHN�
'XULQJ�WKLV�WLPH��WKH�RXWIORZ�FKDQQHO�PD\
FRPSOHWHO\�FORVH�DQG�EHJLQ�WR�IORRG�SULYDWH )HGHUDO�IORRG�FRQWURO�VWUXFWXUHV�DORQJ�WKH�ORZHU
SURSHUWLHV�DQG�URDGV�LQ�WKH�ORZHU�5HGZRRG ����PLOHV�RI�5HGZRRG�&UHHN�FRQVWUXFWHG�LQ
&UHHN�YDOOH\��$ERXW����DFUHV�RI�QRQSDUN�ODQGV �����KDYH�LPSDLUHG�WKH�SK\VLFDO�DQG�ELRORJLFDO
PD\�EH�VXEMHFWHG�WR�IORRGLQJ�ZKHQ�5HGZRRG IXQFWLRQV�LQ�WKH�HVWXDU\�DQG�KDYH�UHVXOWHG�LQ�WKH
&UHHN�FORVHV�LQ�WKH�VXPPHU�DQG�IDOO��'DYLG ORVV�RI�ILVK�KDELWDW��WKH�UHGXFWLRQ�LQ�ELRORJLFDO
$QGHUVRQ��5163�ILVKHULHV�ELRORJLVW��SHUV� SURGXFWLYLW\�RI�WKH�HVWXDU\��DQG�GHJUDGHG�ZDWHU
FRPP�������� TXDOLW\��GHFUHDVHG�GLVVROYHG�R[\JHQ�DQG

:DWHU�OHYHOV�LQ�WKH�HVWXDU\�KDYH�EHHQ�FRQWUROOHG VORXJKV���7KH�OHYHHV�KDYH�DOVR�FKDQJHG�WKH
GXULQJ�WKH�VXPPHU�WR�DOOHYLDWH�KLJK�ZDWHU FLUFXODWLRQ�DQG�VHGLPHQWDWLRQ�SDWWHUQV�LQ�WKH
FDXVHG�E\�WKH�FORVLQJ�RI�WKH�HPED\PHQW��,Q�WKH HVWXDU\�DQG�DOORZHG�VHGLPHQW�RI�PDULQH�RULJLQ
SDVW��XQFRQWUROOHG�EUHDFKLQJ�RI�WKH�VDQG�EHUP WR�EH�GHSRVLWHG�GXULQJ�ZLQWHU�VWRUPV��5LFNV
KDV�EHHQ�GRQH�WR�SURWHFW�SULYDWH�SURSHUW\�IURP �������$IWHU�WKH�OHYHHV�ZHUH�FRQVWUXFWHG��WKH
IORRGLQJ��WKLV�KDV�EHHQ�GRQH�E\�GLJJLQJ�D�WUHQFK ULYHU�E\SDVVHG�WKH�ODVW�PHDQGHU�LQ�5HGZRRG

H[FDYDWHG�WR�DOOHYLDWH�ZLQWHU�IORRGLQJ�LQ�WKH

RFFXUUHQFH�RI�DQ�XQFRQWUROOHG�QDWXUDO�EUHDFK

LQFUHDVHG�WHPSHUDWXUHV�LQ�WKH�QRUWK�DQG�VRXWK
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&UHHN�DQG�UHGXFHG�FLUFXODWLRQ�LQ�WKH�QRUWK�DQG WKH�SODQ�GR�QRW�DOORZ�DQ\�GHJUDGDWLRQ�RI�VXUIDFH
VRXWK�VORXJKV��DQG�DERXW�����RI�WKH�ORZHU RU�JURXQGZDWHUV�RU�SHUPLW�DQ\�DOWHUDWLRQ�RI
HVWXDU\�EHFDPH�ILOOHG�ZLWK�VHGLPHQW�DQG�LVRODWHG QDWXUDO�FRQGLWLRQV��7KH�SODQ�DOVR�VSHFLILHV�WKH
IURP�WKH�HPED\PHQW��%HFDXVH�RI�VHGLPHQW�LQILOO PD[LPXP�FRQWDPLQDQW�OHYHOV�IRU�SRLQW
LQ�WKH�QRUWK�VORXJK�FKDQQHO��ODFN�RI�FLUFXODWLRQ �GLVFKDUJH�IURP�D�GLVFUHWH�SRLQW��DQG�QRQSRLQW
DQG�UHVXOWLQJ�SRRU�ZDWHU�TXDOLW\��LW�FDQ�QR�ORQJHU �GLVSHUVHG�UXQRII��VRXUFHV��)RU�PRUH
VXSSRUW�MXYHQLOH�VDOPRQLGV�� LQIRUPDWLRQ�RQ�ZDWHU�TXDOLW\�UHJXODWLRQV�DQG

'XULQJ�FRQVWUXFWLRQ�RI�WKH�+LJKZD\�����E\SDVV ¦5HJXODWLRQV��0HWKRGV��DQG�$VVXPSWLRQV§
DURXQG�3UDLULH�&UHHN�5HGZRRGV�6WDWH�3DUN�IURP VHFWLRQ�RI�WKLV�GRFXPHQW�
����¤����DERXW���������FXELF�\DUGV�RI�JUDYHO
ZHUH�PLQHG�IURP�EHWZHHQ�WKH�OHYHHV�RI�ORZHU :DWHU�TXDOLW\�LV�GHWHUPLQHG�E\�PHDVXULQJ�YDUL�
5HGZRRG�&UHHN��0LQLQJ�UHPRYHG�SRLQW�EDUV�DQG RXV�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�SDUDP�
SRROV��ZLGHQHG�WKH�EDVHIORZ�FKDQQHO��VSUHDG�WKH HWHUV��VXFK�DV�GLVVROYHG�R[\JHQ��QXWULHQWV��WXU�
IORZ�RXW��DQG�UHGXFHG�ZDWHU�GHSWKV�DW�ORZHU ELGLW\��VXVSHQGHG�PDWHULDOV��ZDWHU�KDUGQHVV�
IORZV��$V�UHFHQWO\�DV�������RQO\�����RI�WKH WR[LF�VXEVWDQFHV��RLO��DQG�FROLIRUP��7KHVH
DPRXQW�RI�JUDYHO�UHPRYHG�KDG�EHHQ�UHGHSRVLWHG LQGLFDWRUV�DUH�FRPSDUHG�WR�FULWHULD��UHFRP�
LQ�WKH�ORZHU�ULYHU� PHQGHG�OLPLWV��DQG�VWDQGDUGV��OHJDO�OLPLWV�VHW�WR

&RQVWUXFWLRQ�RI�WKH�E\SDVV�KDV�FDXVHG�VXEVWDQ� TXDOLW\��:DWHU�TXDOLW\�FULWHULD�KDYH�EHHQ
WLDO�LQFUHDVHV�LQ�VHGLPHQW�LQ�3UDLULH�&UHHN�DQG GHYHORSHG�IRU�LWV�EHQHILFLDO�XVHV��XVH�E\�SHRSOH
LWV�WULEXWDULHV��136��������$�JDWHG�FXOYHUW�ZDV DQG�GRPHVWLF�DQLPDOV�DQG�DTXDWLF�RUJDQLVPV
LQVWDOOHG�WKURXJK�WKH�VRXWK�OHYHH�LQ������WR�PLWL� UHTXLUHV�VWULFWHU�ZDWHU�TXDOLW\�FULWHULD�WKDQ
JDWH�IRU�ILVKHULHV�ORVVHV�FDXVHG�E\�WKH�KLJKZD\ DJULFXOWXUDO�RU�LQGXVWULDO�XVHV�
FRQVWUXFWLRQ��WKH�FXOYHUW�ZDV�EXLOW�WR�KHOS�LP�
SURYH�ZDWHU�FLUFXODWLRQ��ZDWHU�TXDOLW\��DQG�VXP� :DWHU�TXDOLW\�PRQLWRULQJ�LQ�DQG�QHDU�WKH�SDUNV
PHU�UHDULQJ�KDELWDW�IRU�MXYHQLOH�VDOPRQLGV�LQ�WKH KDV�EHHQ�FRQGXFWHG�E\�VWDII�IURP�WKH�8�6�
VRXWK�VORXJK��7KH�SURMHFW�GRHV�QRW�DOOHYLDWH *HRORJLFDO�6XUYH\��WKH�&DOLIRUQLD�'HSDUWPHQW�RI
VHGLPHQW�EXLOGXS�LQ�WKH�VRXWK�VORXJK�RXWOHW� :DWHU�5HVRXUFHV��WKH�&DOLIRUQLD�'HSDUWPHQW�RI
ZKLFK�VWLOO�LPSHGHV�ILVK�DFFHVV�DQG�ZDWHU )LVK�DQG�*DPH��DQG�5HGZRRG�1DWLRQDO�3DUN�
FLUFXODWLRQ�DQG�GHJUDGHV�ZDWHU�TXDOLW\��136 3K\VLFDO�SDUDPHWHUV��H�J���S+��WHPSHUDWXUH�
����E�� DONDOLQLW\��DQG�WXUELGLW\��DUH�PHDVXUHG

8VLQJ�KLVWRULFDO�DFFRXQWV�DQG�SKRWRJUDSKV�RI DQG�6PLWK�5LYHUV��&KHPLFDO�SDUDPHWHUV
WKH�HVWXDU\�WDNHQ�VLQFH�������VWDII�KDYH �PLQHUDOV��QXWULHQWV��DQG�PHWDOV��ZHUH�PHDVXUHG
HVWLPDWHG�WKDW�HVWXDULQH�KDELWDW�IRU�ILVK�KDV�EHHQ LQ�VWUHDPV�E\�WKH�&DOLIRUQLD�'HSDUWPHQW�RI
UHGXFHG�E\�DV�PXFK�DV�����RI�LWV�RULJLQDO :DWHU�5HVRXUFHV�WKURXJK�������EXW�WKHVH
H[WHQW� PHDVXUHPHQWV�DUH�QR�ORQJHU�GRQH�RQ�D�UHJXODU

:DWHU�4XDOLW\

7KH�SULPDU\�UHVSRQVLELOLW\�IRU�ZDWHU�TXDOLW\
SURWHFWLRQ�DQG�HQKDQFHPHQW�LQ�&DOLIRUQLD�KDV
EHHQ�GHOHJDWHG�WR�WKH�&DOLIRUQLD�:DWHU�5HVRXUFH
&RQWURO�%RDUG��,Q�QRUWKHUQ�&DOLIRUQLD��WKH�1RUWK
&RDVW�5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�%RDUG�LV
UHVSRQVLEOH�IRU�DGRSWLQJ�DQG�LPSOHPHQWLQJ�WKH
:DWHU�4XDOLW\�&RQWURO�3ODQ�IRU�WKH�1RUWK�&RDVW
5HJLRQ��7KH�SODQ�VSHFLILHV�REMHFWLYHV��UHTXLUH�
PHQWV��DQG�LPSOHPHQWDWLRQ�SODQV�WR�SURWHFW�WKH
EHQHILFLDO�XVHV�RI�ZDWHU�LQ�WKH�QRUWK�FRDVW�DUHD�
LQFOXGLQJ�WKH�SDUNV��:DWHU�TXDOLW\�REMHFWLYHV�LQ

SROLFLHV��VHH�WKH�WRSLF�RI�ZDWHU�TXDOLW\�LQ�WKH

SURWHFW�WKH�SXEOLF�KHDOWK��WR�GHWHUPLQH�ZDWHU

ELPRQWKO\�LQ�5HGZRRG�&UHHN�DQG�WKH�.ODPDWK

EDVLV��%LRORJLFDO�SDUDPHWHUV��H�J���EHQWKLF
PDFURLQYHUWHEUDWHV�DQG�IHFDO�FROLIRUP��DUH
PHDVXUHG�LQ�5HGZRRG�&UHHN�DQG�VRPH�RI�LWV
WULEXWDULHV��WKH�5HGZRRG�&UHHN�HVWXDU\��0LOO
&UHHN��DQG�LQ�DUHD�ZHOOV��$�EDVHOLQH�LQYHQWRU\
RI�WKH�DTXDWLF�FRPPXQLWLHV�LQ�WKH�IUHVKZDWHU
HQYLURQPHQWV�RI�WKH�WKUHH�VWDWH�SDUNV�ZDV
XQGHUWDNHQ�IRU�WKH������*HQHUDO�3ODQ
�,QYHQWRU\�RI�)HDWXUHV��$SS�$/�,,���:KHQ
QHFHVVDU\��VSHFLDO�ZDWHU�TXDOLW\�VWXGLHV�DUH
FRQGXFWHG�LQ�WKH�UHJLRQ�E\�WKH�1RUWK�&RDVW
5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�%RDUG��$OVR�
WKH�<XURN�7ULEH�KDV�DWWDLQHG�VWDWXV�DV�D�VWDWH
XQGHU�WKH�&OHDQ�:DWHU�$FW�DQG�QRZ�UHJXODWHV
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FOHDQ�ZDWHU�WKURXJK�SHUPLW�LVVXDQFH�LQ�WKH DPPRQLXP��DQG�GLVVROYHG�RUJDQLF�FDUERQ
.ODPDWK�%DVLQ�XQGHU�VHFWLRQ�����RI�WKH�DFW� DFFXPXODWH�LQ�WKH�VRLO�GXULQJ�WKH�GU\�VHDVRQ�DQG

2YHUDOO��WKH�ZDWHU�TXDOLW\�LQ�WKH�SDUNV�PHHWV�RU SURJUHVVHV��136�������S�������(OHYDWHG�OHYHOV�RI
H[FHHGV�WKH�ZDWHU�TXDOLW\�REMHFWLYHV�HVWDEOLVKHG LURQ�DQG�PDQJDQHVH�KDYH�EHHQ�GHWHFWHG�LQ�WKH
E\�WKH�1RUWK�&RDVW�5HJLRQDO�:DWHU�4XDOLW\ SDVW�LQ�WKH�ZDWHU�VXSSO\�ZHOO�DW�3UDLULH�&UHHN
&RQWURO�%RDUG��0RVW�OHYHOV�RI�FKHPLFDO��ELR� 5HGZRRGV�6WDWH�3DUN��EXW�WKH�ZDWHU�LV�WUHDWHG�WR
ORJLFDO��DQG�SK\VLFDO�LQGLFDWRUV�LQ�VXUIDFH�DQG FRPSO\�ZLWK�VHFRQGDU\�ZDWHU�TXDOLW\�VWDQGDUGV�
JURXQGZDWHU�VXSSOLHV�FRPSO\�ZLWK�SULPDU\�DQG +LJK�QXWULHQW�OHYHOV��VXFK�DV�SKRVSKRUXV�DQG
VHFRQGDU\�ZDWHU�TXDOLW\�VWDQGDUGV�� QLWURJHQ�IURP�UDQFKLQJ�DQG�IDUPLQJ�DFWLYLWLHV�

1RQSRLQW�VRXUFH�SROOXWLRQ�LV�WKH�PDMRU�ZDWHU 5HGZRRG�&UHHN�YDOOH\�
TXDOLW\�FRQFHUQ�LQ�WKH�SDUNV��LW�LV�ZLGHVSUHDG
DQG�GLIILFXOW�WR�GHILQH�DQG�KDV�UHVXOWHG�IURP
ORQJ�KHOG�ODQG�XVH�SUDFWLFHV��$FWLYLWLHV�WKDW�KDYH
DGYHUVHO\�LPSDFWHG�ZDWHU�TXDOLW\�LQ�WKH�SDUNV
DUH�ORJJLQJ��PLQLQJ��FRQVWUXFWLRQ��UDQFKLQJ
DFWLYLWLHV��VDQG�DQG�JUDYHO�RSHUDWLRQV��DQG
ZDVWHZDWHU�HIIOXHQW�GLVSRVDO��(OHYDWHG�VHGLPHQW
OHYHOV�HQWHULQJ�5HGZRRG�&UHHN�KDYH�PDGH�WKH
ULYHU�ZLGHU�DQG�VKDOORZHU�ZLWK�ORZHU
VWUHDPEDQN�KHLJKWV��WKLV�LQFUHDVHG
VHGLPHQWDWLRQ�KDV�GHJUDGHG�DTXDWLF�KDELWDWV�DQG
VWUHDPVLGH�YHJHWDWLRQ�DQG�ZDWHU�TXDOLW\�KDV
GHWHULRUDWHG��7KH�LPSDFWV�IURP�ODQG�XVH
DFWLYLWLHV�GHFUHDVH�WRZDUGV�WKH�QRUWK��ZLWK�WKH
6PLWK�5LYHU�KDYLQJ�WKH�OHDVW�DPRXQW�RI�ZDWHU
TXDOLW\�GHJUDGDWLRQ�LQ�WKH�SDUNV�

:DWHU�TXDOLW\�LQGLFDWRUV�LQ�5163�ZDWHUV�DUH
HOHYDWHG�GXULQJ�FHUWDLQ�WLPHV�RI�WKH�\HDU��LQ
ODUJH�SDUW�GXH�WR�FXUUHQW�DQG�SDVW�ODQG�XVH
DFWLYLWLHV��(OHYDWHG�OHYHOV�RI�FDOFLXP�DQG
ELFDUERQDWH�LQ�VWUHDP�ZDWHUV�DUH�GHULYHG�IURP
WKH�ZHDWKHULQJ�RI�WKH�XQGHUO\LQJ�)UDQFLVFDQ
FRPSOH[�URFNV�DQG�DUH�PRUH�SURQRXQFHG�LQ
DUHDV�WKDW�KDYH�EHHQ�KDUYHVWHG�IRU�WLPEHU�
6SHFLILF�FRQGXFWDQFH�DQG�DONDOLQLW\�WHQG�WR
GHFUHDVH�LQ�ORJJHG�ZDWHUVKHGV��VXFK�DV
5HGZRRG�&UHHN�EDVLQ��EHFDXVH�GXULQJ�SHDN
IORZV��RYHUODQG�IORZ�FRQWDLQV�ORZHU�FRQ�
FHQWUDWLRQV�RI�VRLO�GHULYHG�VROLGV�WKDQ�LQ
IRUHVWHG�ZDWHUVKHGV�

&KORULGH�OHYHOV�DUH�KLJK�LQ�WKH�SDUNV��RULJLQDWLQJ
IURP�WKH�RFHDQ�ZKHUH�WKH\�DUH�WUDQVSRUWHG�DV
GU\�IDOORXW��RFHDQ�VSUD\��DQG�UDLQ��6HDVRQDO
YDULDWLRQV�LQ�QLWUDWH�FRQFHQWUDWLRQV�LQ�WKH�SDUNV
VXJJHVW�WKDW�VRLO�QLWUDWH�SURGXFHG�E\�IL[DWLRQ
DQG�RUJDQLF�GHFRPSRVLWLRQ�HDUO\�LQ�WKH�UDLQ\
VHDVRQ�WHQGV�WR�ZDVK�RXW�RI�ORJJHG�ZDWHUVKHGV
DQG�LV�WDNHQ�XS�LQ�WUHH�JURZWK�LQ�IRUHVWHG
ZDWHUVKHGV��,Q�FRQWUDVW��SKRVSKRUXV�

DUH�ZDVKHG�RXW�DQG�GLOXWHG�DV�WKH�UDLQ\�VHDVRQ

KDYH�EHHQ�GHWHFWHG�LQ�WKH�VWUHDPV�LQ�WKH�ORZHU

:DWHU�4XDQWLW\

:DWHU�5LJKWV

&DOLIRUQLD�UHFRJQL]HV�VXUIDFH�ZDWHU�ULJKWV�EDVHG
RQ�WKH�SULRU�DSSURSULDWLRQ�DQG�WKH�ULSDULDQ
GRFWULQHV��&DOLIRUQLD�UHFRJQL]HV�ERWK�FRUUHODWLYH
DQG�DSSURSULDWLYH�ULJKWV�IRU�JURXQGZDWHU��7KH
UXOH�RI�FRUUHODWLYH�ULJKWV�KROGV�WKDW�WKH�ULJKW�WR
PDNH�DQ�RYHUO\LQJ�XVH�RI�ZDWHU�LV�QRW�DEVROXWH
EXW�LV�UHODWLYH�WR�WKH�ULJKWV�RI�RWKHU�RYHUO\LQJ
XVHUV��7KH�UXOH�LV�XVHG�SULPDULO\�ZKHQ�WKH
JURXQGZDWHU�VXSSO\�LV�LQVXIILFLHQW�WR�VDWLVI\�WKH
QHHGV�RI�DOO�VKDULQJ�WKH�ZDWHU�VXSSO\��,Q�VRPH
FDVHV��VKDULQJ�LV�DFFRPSOLVKHG�E\�SURUDWLQJ�WKH
VXSSO\�RQ�WKH�EDVLV�RI�RYHUO\LQJ�DFUHDJH�
DOWKRXJK�WKH�UHFHQW�WUHQG�VXJJHVWV�D�PRUH�IOH[L�
EOH�DSSURDFK��7KH�SULRU�DSSURSULDWLRQ�GRFWULQH
DOORZV�WKH�HQWLW\�WKDW�ILUVW�GLYHUWV�ZDWHU�IRU
EHQHILFLDO�XVH�WKH�ULJKW�WR�XVH�WKH�ZDWHU��6LQFH
'HFHPEHU�����������H[FOXVLYH�PHDQV�RI�PDNLQJ
DQ�DSSURSULDWLRQ�ZDV�E\�SHUPLW�IURP�WKH�&DOL�
IRUQLD�:DWHU�5HVRXUFHV�&RQWURO�%RDUG��7KH
UHTXLUHPHQW�IRU�D�SHUPLW�LV�DSSOLHG�WR�VXUIDFH
ZDWHUV�RI�VXEWHUUDQHDQ�VWUHDPV�IORZLQJ�LQ
NQRZQ�RU�GHILQLWH�FKDQQHOV��8QGHU�WKH�ULSDULDQ
GRFWULQH��ZDWHU�ULJKWV�DUH�VXEMHFWHG�WR�WKH
GRFWULQH�RI�UHDVRQDEOH�XVH��ZKLFK�OLPLWV�DOO
ULJKWV�WR�WKH�TXDQWLW\�UHDVRQDEO\�UHTXLUHG�IRU
EHQHILFLDO�XVHV��:DWHU�PXVW�EH�XVHG�RQ�WKH�ODQGV
WKDW�DUH�ERUGHULQJ�WKH�VWUHDP�DQG�PD\�QRW�EH
GLYHUWHG�RXW�RI�WKH�ZDWHUVKHG�

7KH�IHGHUDO�JRYHUQPHQW�PD\�DOVR�KROG�UHVHUYHG
ULJKWV�WKDW�DULVH�IURP�WKH�SXUSRVHV�IRU�ZKLFK�WKH
ODQG�KDV�EHHQ�ZLWKGUDZQ�IURP�SULYDWH�RZQHU�
VKLS��:KHQ�WKH�IHGHUDO�JRYHUQPHQW�UHVHUYHV
ODQG�IRU�D�VSHFLILF�SXUSRVH��LW�DOVR�UHVHUYHV��E\
LPSOLFDWLRQ��HQRXJK�ZDWHU�XQDSSURSULDWHG�DW�WKH
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WLPH�RI�WKH�UHVHUYDWLRQ�DV�LV�QHFHVVDU\�WR PDLQWHQDQFH�IDFLOLW\�KDV�DQ�RQVLWH�WUHDWPHQW
DFFRPSOLVK�WKH�SXUSRVHV�IRU�ZKLFK�&RQJUHVV�RU SODQW��2WKHU�ODUJHU�IDFLOLWLHV��VXFK�DV�5HGZRRG
WKH�SUHVLGHQW�DXWKRUL]HG�WKH�ODQG�WR�EH�UHVHUYHG� ,QIRUPDWLRQ�&HQWHU��KDYH�RQVLWH�VHSWLF�WDQNV�
ZLWKRXW�UHJDUG�WR�WKH�OLPLWDWLRQV�RI�WKH�VWDWH�ODZ� OHDFKILHOGV��RU�FKHPLFDO�W\SH�YDXOW�WRLOHWV�

3HUFRODWLQJ�JURXQGZDWHU�LV�QRW�ZLWKLQ�WKH�MXULV� VHOI�FRQWDLQHG�FKHPLFDO�WRLOHWV��%DFNFRXQWU\
GLFWLRQ�RI�WKH�&DOLIRUQLD�:DWHU�5HVRXUFHV�&RQ� DUHDV�KDYH�HLWKHU�SLW�RU�VHOI�FRPSRVWLQJ�WRLOHWV�
WURO�%RDUG��7KH�RZQHU�RI�WKH�ODQG�RYHUO\LQJ�D
JURXQGZDWHU�EDVLQ�KDV�WKH�ILUVW�ULJKW�WR�ZLWK�
GUDZ�ZDWHU�IRU�D�UHDVRQDEOH�EHQHILFLDO�XVH�RQ�LWV
RYHUO\LQJ�ODQG��1R�SHUPLW�LV�UHTXLUHG�IRU�WKLV
W\SH�RI�DSSURSULDWLRQ�

:DWHU�6XSSO\

:DWHU�VXSSOLHV�LQ�WKH�SDUNV�FRPH�SULPDULO\�IURP
ZHOOV�DQG�FRQQHFWLRQV�WR�FRPPXQLW\�ZDWHU�V\V�
WHPV��3XEOLF�ZDWHU�V\VWHP�ZHOOV�DUH�LVVXHG�ZDWHU
VXSSO\�SHUPLWV�E\�WKH�&DOLIRUQLD�'HSDUWPHQW�RI
+HDOWK�6HUYLFHV��DQG�HYHU\�ZDWHU�V\VWHP�LV
PRQLWRUHG�PRQWKO\�IRU�PLQHUDORJLFDO�DQG
EDFWHULRORJLFDO�FRQWHQW��6XUIDFH�ZDWHU�LV�WKH
VRXUFH�RI�WKH�ZDWHU�VXSSOLHV�IRU�0LOO�&UHHN�DQG
*ROG�%OXIIV�%HDFK�FDPSJURXQGV��WZR�UHVLGHQFHV
DQG�VHDVRQDO�FDELQV�DW�'HO�1RUWH�&RDVW
5HGZRRGV�6WDWH�3DUN��DQG�$XEHOO��*URXQGZDWHU
DTXLIHUV�DUH�WKH�ZDWHU�VXSSO\�IRU�3UDLULH�&UHHN
FDPSJURXQG�DQG�EXLOGLQJV��UHVLGHQFHV�DQG
RIILFHV���:ROI�&UHHN�2XWGRRU�6FKRRO��-HGHGLDK
6PLWK�FDPSJURXQG�DQG�WZR�UHVLGHQFHV��5HTXD
IDFLOLWLHV��DQG�WKH�5HGZRRG�+RVWHO��5163
KHDGTXDUWHUV�LQ�&UHVFHQW�&LW\��$UFDWD�136
RIILFHV��&DPS�/LQFROQ��WKH�+RZODQG�+LOO
2XWGRRU�6FKRRO��WKH�5HGZRRG�,QIRUPDWLRQ
&HQWHU��DQG�WKH�6RXWK�2SHUDWLRQV�&HQWHU�DQG
VHDVRQDO�WUDLOHUV�DUH�VXSSOLHG�ZDWHU�IURP
PXQLFLSDO�ZDWHU�VXSSOLHV��

&UHVFHQW�%HDFK�DQG�WKH�&UHVFHQW�%HDFK�(GXFD�
WLRQ�&HQWHU�FXUUHQWO\�GR�QRW�KDYH�SRWDEOH�SXEOLF
ZDWHU�VXSSOLHV��EXW�WKH�SDUNV�KDYH�FRQVLGHUHG
KRRNLQJ�XS�WR�WKH�&UHVFHQW�&LW\�&RPPXQLW\
6HUYLFH�'LVWULFW��0LNH�/HZLV��&DOLIRUQLD�'HSDUW�
PHQW�RI�+HDOWK�6HUYLFHV��SHUV��FRPP���������
DQG�)UDQN�6D\ORU��&DOLIRUQLD�'HSDUWPHQW�RI
+HDOWK�6HUYLFHV��SHUV��FRPP����������

6HZDJH�7UHDWPHQW

:DVWHZDWHU�LV�WUHDWHG�LQ�D�YDULHW\�RI�ZD\V�LQ�WKH
SDUNV��(IIOXHQW�IURP�WKH�&UHVFHQW�&LW\�KHDG�
TXDUWHUV�DQG�$UFDWD�RIILFHV�LV�WUHDWHG�DW�PXQLF�
LSDO�ZDVWHZDWHU�WUHDWPHQW�SODQWV��7KH�5HTXD

6PDOOHU�VLWHV�VXFK�DV�WUDLOKHDGV�FRPPRQO\�KDYH

:(7/$1'6�$1'�
$48$7,&�+$%,7$7

5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV�LQFOXGHV�D
ZLGH�YDULHW\�RI�DTXDWLF�KDELWDWV�DQG�ZHWODQGV�
UDQJLQJ�IURP�KHDGZDWHU�VWUHDPV��ODUJH�ULYHUV�
RFHDQ�VKRUHOLQH��DQG�GHHSHU�RFHDQ�ZDWHUV�
$EXQGDQW�UDLQIDOO��D�WHPSHUDWH�FOLPDWH��DQG
YDULHG�WRSRJUDSK\�FUHDWH�LGHDO�FRQGLWLRQV�IRU�WKH
GHYHORSPHQW�RI�PDQ\�GLIIHUHQW�W\SHV�RI
ZHWODQGV��$TXDWLF�KDELWDWV��LQFOXGLQJ�VDQG\
RFHDQ�EHDFKHV�DQG�URFN\�LQWHUWLGDO�]RQHV��DUH
LQFOXGHG�LQ�WKH�GHVFULSWLRQV�RI�ZHWODQGV�EHORZ�

:HWODQGV�DUH�GHILQHG�E\�WKH�1DWLRQDO�3DUN
6HUYLFH�DV�DQ\�DUHD�FODVVLILHG�DV�ZHWODQG�KDELWDW
DFFRUGLQJ�WR�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH
V
&ODVVLILFDWLRQ�RI�:HWODQGV�DQG�'HHSZDWHU
+DELWDWV�RI�WKH�8QLWHG�6WDWHV��&RZDUGLQ�������
:HWODQGV�W\SHV�XQGHU�WKLV�FODVVLILFDWLRQ�DUH
UHIHUUHG�WR�DV�¦&RZDUGLQ�ZHWODQGV�§�$FFRUGLQJ
WR�WKLV�GHILQLWLRQ��D�ZHWODQG�KDV�DW�OHDVW�RQH�RI
WKUHH�DWWULEXWHV��XQGUDLQHG�K\GULF�VRLOV�
SUHGRPLQDQWO\�K\GURSK\WLF�YHJHWDWLRQ��RU��LI�WKH
VXEVWUDWH�LV�QRQVRLO��WKH�DUHD�LV�VDWXUDWHG�ZLWK
ZDWHU�RU�FRYHUHG�ZLWK�VKDOORZ�ZDWHU�DW�VRPH
WLPH�GXULQJ�WKH�JURZLQJ�VHDVRQ�RI�HDFK�\HDU�
7KH�&DOLIRUQLD�'HSDUWPHQW�RI�3DUNV�DQG
5HFUHDWLRQ�KDV�XVHG�D�OHVV�ULJRURXV�ZHWODQGV
GHILQLWLRQ�WKDQ�WKH�8�6��$UP\�&RUSV�RI
(QJLQHHUV©�GHILQLWLRQ��ZKLFK�JHQHUDOO\�UHTXLUHV
HYLGHQFH�RI�DOO�WKUHH�DWWULEXWHV��+RZHYHU��WKLV
MRLQW�SODQ�SURSRVHV�WR�GHILQH�ZHWODQGV�LQ�WKH
VWDWH�SDUNV�FRQVLVWHQW�ZLWK�WKRVH�LQ�WKH�QDWLRQDO
SDUN��ZKLFK�LV�DFFRUGLQJ�WR�WKH�86):6
FODVVLILFDWLRQ�

+\GULF�VRLOV�DUH�VRLOV�IRUPHG�LQ�D�ZHW�HQYLURQ�
PHQW��+\GURSK\WLF�YHJHWDWLRQ�LV�GHILQHG�DV
YHJHWDWLRQ�W\SLFDOO\�IRXQG�LQ�ZHW�DUHDV�UDWKHU
WKDQ�RQ�XSODQG�RU�GU\�VLWHV��7KH�JURZLQJ�VHDVRQ
LV�GHILQHG�DV�WKH�IURVW�IUHH�SHULRG��,Q�+XPEROGW
DQG�'HO�1RUWH�&RXQWLHV�WKH�JURZLQJ�VHDVRQ�LV
FRQVLGHUHG�WR�EH�0DUFK�WKURXJK�2FWREHU�E\�WKH
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1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��IRU� FRDVWDO�EOXIIV�WR�)UHVKZDWHU�6SLW�EHDFK�LQ�WKH
PHUO\�WKH�86'$�6RLO�&RQVHUYDWLRQ�6HUYLFH�� VRXWK��7KHVH�DUHDV�DUH�SHULRGLFDOO\�FRYHUHG�ZLWK
DQG�\HDU�URXQG�E\�WKH�8�6��$UP\�&RUSV�RI ZDWHU�E\�ZDYHV�DQG�WLGHV�
(QJLQHHUV�

:HWODQGV�W\SHV�DUH�WDNHQ�IURP�WKH����� SDUWO\�HQFORVHG�EXW�PD\�KDYH�SHULRGLF�DFFHVV�WR
1DWLRQDO�:HWODQGV�,QYHQWRU\�WRSRJUDSKLF���� WKH�RSHQ�RFHDQ��2FHDQ�ZDWHUV�DUH�DW�OHDVW�RFFD�
PLQXWH�TXDGUDQJOH�PDSV��7KH�1DWLRQDO VLRQDOO\�GLOXWHG�E\�IUHVKZDWHU�UXQRII��([DPSOHV
:HWODQGV�,QYHQWRU\�PDSV�XVHG�WKH�&RZDUGLQ RI�WKH�HVWXDULQH�V\VWHP�DUH�IRXQG�ZKHUH�ULYHUV
FODVVLILFDWLRQ��7KH�FODVVLILFDWLRQ�EHJLQV�ZLWK DQG�VWUHDPV�PHHW�WKH�RFHDQ�¥�DW�WKH�PRXWKV�RI
EURDGO\�GHILQHG�¦V\VWHPV§�¥�PDULQH��HVWXDULQH� WKH�.ODPDWK�5LYHU�DQG�5HGZRRG�&UHHN�DQG
ULYHULQH��SDOXVWULQH��DQG�ODFXVWULQH¥�ZKLFK�DUH DORQJ�*ROG�%OXIIV�%HDFK��(VSD�/DJRRQ��DQ
VXEGLYLGHG�LQWR�PRUH�VSHFLILF�VXEV\VWHPV��7KH HVWXDULQH�ZHWODQG��KDV�EHHQ�FRQYHUWHG�LQWR�D
SDUNV�FRQWDLQ�H[DPSOHV�RI�DOO�ILYH�V\VWHPV��,Q FRDVWDO�SRQG�E\�WKH�FRQVWUXFWLRQ�RI�WKH�URDG�
WKH�2ULFN�DUHD��ZKHUH�5HGZRRG�&UHHN�UXQV�DW ZLWK�LWV�VPDOO��IL[HG�LQYHUW�FXOYHUW�V\VWHP��DQG
WKH�EDVH�RI�IRUHVWHG�KLOOVORSHV�WKURXJK�LWV E\�WKH�VWDELOL]DWLRQ�RI�WKH�EHDFK�GXH�WR
HVWXDU\�WR�PHHW�WKH�3DFLILF�2FHDQ��DOO�ILYH LQWURGXFHG�EHDFK�JUDVV��5163�HVWXDULQH
V\VWHPV�RFFXU�� ZHWODQGV�PD\�KDYH�VDQG\�RU�XQFRQVROLGDWHG

(DFK�ZHWODQG�V\VWHP�LV�GLYLGHG�LQWR�VXEV\VWHPV� 5HGZRRG�&UHHN�HVWXDU\�FRQWDLQV�WKH�ODUJHVW
ZKLFK�DUH�VXEGLYLGHG�E\�ERWWRP�W\SH��RU�VXE� YDULHW\�RI�HVWXDULQH�ZHWODQG�W\SHV�EHFDXVH�RI�WKH
VWUDWH��DQG�ZDWHU�UHJLPH��GXUDWLRQ�DQG�WLPLQJ�RI YDULHW\�RI�IORRGLQJ�UHJLPHV��:DWHU�UHJLPHV�YDU\
LQXQGDWLRQ���:DWHU�UHJLPH�FDQ�YDU\�RQ�D�GDLO\ IURP�LUUHJXODUO\�IORRGHG�DW�WKH�VRXWK�VORXJK�WR
EDVLV��VXFK�DV�LQ�WLGDO�ZHWODQGV��RU�D�VHDVRQDO LUUHJXODUO\�H[SRVHG�IRU�WKH�QRUWK�VORXJK��7KH
EDVLV��VXFK�DV�QRUPDO�KLJK�DQG�ORZ�DQQXDO�ULYHU PRXWK�RI�WKH�.ODPDWK�DOVR�KDV�DQ�H[WHQVLYH
IORZV��RU�DQ�LUUHJXODU�EDVLV��VXFK�DV�IORRGSODLQV V\VWHP�RI�DVVRFLDWHG�ZHWODQGV�
WKDW�DUH�FRYHUHG�RQO\�GXULQJ�ODUJH�IORRGV��$UHDV
WKDW�DUH�FODVVLILHG�DV�¦LUUHJXODUO\�H[SRVHG§�DUH :HWODQGV�ZLWKLQ�WKH�IORRGSODLQV�RI�ODUJHU
QRUPDOO\�FRYHUHG�ZLWK�ZDWHU�EXW�VRPHWLPHV�GU\ VWUHDPV�DQG�ULYHUV�PD\�EH�FODVVLILHG�DV�ULYHULQH
¥�IRU�H[DPSOH��URFN\�LQWHUWLGDO�]RQHV�H[SRVHG LI�IORZLQJ�ZDWHU�KDV�D�JUHDWHU�LQIOXHQFH�WKDQ
RQO\�GXULQJ�YHU\�ORZ�WLGHV� JURXQGZDWHU��7KH�SDUNV�FRQWDLQ�D�EURDG�UDQJH�RI

7KH�GRPLQDQW�YHJHWDWLRQ�¥�WUHHV��VKUXEV��DQG WR�VPDOO�LQWHUPLWWHQW�VWUHDPV�WR�ODUJH�ULYHUV��ZLWK
HPHUJHQWV�¥�LV�WKH�PRVW�FRPPRQ��RU�LQ�WKH�FDVH D�FRUUHVSRQGLQJO\�EURDG�UDQJH�RI�ERWWRP�VXE�
RI�WUHHV��WKH�ODUJHVW��VSHFLHV�RU�IRUP�RI�YHJHWD� VWUDWHV�DQG�IORRGLQJ�FRQGLWLRQV��:DWHU�LV�XVXDOO\
WLRQ�LQ�D�ZHWODQG��(PHUJHQWV�DUH�HUHFW��URRWHG� IORZLQJ�LQ�ULYHULQH�ZHWODQGV��7KH�ULYHULQH
KHUEDFHRXV�ZHWODQG�SODQWV��H[FOXGLQJ�PRVV�DQG V\VWHP�LQFOXGHV�ZHWODQGV�WKDW�DUH�ERXQGHG�E\�D
OLFKHQV��7KH�GRPLQDQW�YHJHWDWLRQ�KDV�EHHQ�XVHG ULYHU�RU�VWUHDP�FKDQQHO��H[FHSW�IRU�VRPH
WR�GHILQH�ZHWODQGV�EHFDXVH�LW�LV�HDV\�WR�GLVWLQ� ZHWODQGV�WKDW�DUH�GRPLQDWHG�E\�WUHHV��VKUXEV�
JXLVK�DQG�GRHV�QRW�FKDQJH�UDSLGO\��6FUXE�VKUXE DQG�SHUVLVWHQW�HPHUJHQW�YHJHWDWLRQ��6RPH
ZHWODQGV�LQFOXGH�DUHDV�GRPLQDWHG�E\�ZRRG\ ULYHULQH�ZHWODQGV�DUH�LQIOXHQFHG�E\�WLGDO�DFWLRQ
YHJHWDWLRQ�WKDW�LV�XVXDOO\�OHVV�WKDQ����IHHW��� RQ�D�VHDVRQDO�RU�SHUPDQHQW�EDVLV��7KH�PRXWKV�RI
PHWHUV��WDOO��6FUXE�VKUXE�ZHWODQGV�PD\�HYHQ� WKH�.ODPDWK�5LYHU�DQG�5HGZRRG�&UHHN�DUH
WXDOO\�EHFRPH�IRUHVWHG�ZHWODQG�RU�PD\�EH H[DPSOHV�RI�ULYHULQH�ZHWODQGV�WKDW�DUH
UHODWLYHO\�VWDEOH�FRPPXQLWLHV��VXFK�DV�ZLOORZV LQIOXHQFHG�E\�RFHDQ�WLGHV��5LYHULQH�ZHWODQGV
DORQJ�VWUHDPV��6FUXE�VKUXE�DQG�IRUHVWHG LQFOXGH�DUHDV�WKDW�UDQJH�IURP�SHUPDQHQWO\
ZHWODQGV�LQ�WKH�SDUNV�PD\�EH�VXEGLYLGHG�LQWR IORRGHG�WR�VHDVRQDOO\�IORRGHG�
EURDG�OHDYHG�GHFLGXRXV�RU�QHHGOH�OHDYHG
HYHUJUHHQ�ZHWODQGV� 5LYHULQH�ZHWODQGV�LQ�WKH�SDUNV�LQFOXGH�LQWHUPLW�

5HSUHVHQWLQJ�WKH�PDULQH�V\VWHP�LQ�WKH�SDUNV�DUH ERWWRP�RI�VWHHS��ZHOO�GUDLQHG�VORSHV��6PDOOHU
WKH�URFN\�LQWHUWLGDO�]RQH�DQG�VDQG\�VKRUHOLQH VWUHDPV�HLWKHU�GUDLQ�LQWR�ODUJHU�VWUHDPV�RU�ULYHUV�
IURP�&UHVFHQW�%HDFK�LQ�WKH�QRUWK�GRZQ�WKH IRU�H[DPSOH�$K�3DK�&UHHN��%R\HV�&UHHN��DQG

(VWXDULQH�ZHWODQGV�DUH�WLGDO�KDELWDWV�WKDW�DUH

ERWWRP�VXEVWUDWHV�RU�PD\�EH�VWUHDPEHGV��7KH

WKH�ULYHULQH�ZHWODQGV��IURP�KHDGZDWHU�GUDLQDJHV

WHQW�KHDGZDWHU�VWUHDPV�LQ�WKH�FKDQQHOV�DW�WKH
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%ULGJH�&UHHN��RU�GLUHFWO\�LQWR�WKH�3DFLILF�2FHDQ� 3DUN�PHPR�GDWHG����������WKDW�5LFKDUGVRQ
&XVKLQJ�&UHHN��1LFNHO�&UHHN��6TXDVKDQ�&UHHN� &UHHN�RQFH�VXSSRUWHG�D�KLJKHU�VDOPRQLG
DQG�0DMRU�&UHHN�DUH�H[DPSOHV��5LYHULQH�ZHW� SRSXODWLRQ�WKDQ�ZLWK�WKH�GDP�LQ�SODFH�
ODQGV�DUH�YHU\�FRPPRQ�DURXQG�+LRXFKL�DQG :DWHUIRZO�REVHUYHG�DW�WKH�SRQG�LQFOXGH�UDLOV�
-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN��5LYHULQH ZRRG�GXFNV��ULQJQHFN�GXFNV��DQG�KRRGHG
DQG�SDOXVWULQH��VHH�EHORZ��ZHWODQGV�DUH�YHU\ PHUJDQVHUV��:RRG�GXFNV�EUHHG�DW�WKH�SRQG�
FRPPRQ�LQ�WKH�SDUNV�EHFDXVH�WKH�VWHHS�
GLVVHFWHG�WRSRJUDSK\��DEXQGDQW�UDLQIDOO��DQG 7KH�/DJRRQ�&UHHN�DUHD�LV�HVWLPDWHG�WR�LQFOXGH
WHPSHUDWH�FOLPDWH�FUHDWH�VWUHDPV�DQG�ULYHUV DERXW���DFUHV�RI�SDOXVWULQH�ZHWODQG��/DJRRQ
ERUGHUHG�ZLWK�YHJHWDWLRQ� &UHHN�LV�VFHQLF�DQG�SURYLGHV�ZLOGOLIH�KDELWDW��LW

3DOXVWULQH�ZHWODQGV�DUH�GHILQHG�DV�QRQWLGDO�DUHDV VWRFNHG�ZLWK�UDLQERZ�WURXW�E\�WKH�&DOLIRUQLD
GRPLQDWHG�E\�WUHHV��VKUXEV��DQG�SHUVLVWHQW�HPHU� 'HSDUWPHQW�RI�)LVK�DQG�*DPH�XQGHU�DQ
JHQW�YHJHWDWLRQ��7KHVH�ZHWODQGV�EHVW�ILW�WKH DJUHHPHQW�EHWZHHQ�WKH�QDWLRQDO�SDUN�DQG�WKH
FRPPRQ�QRWLRQ�RI�ZHWODQGV�DQG�KDYH�WUDGL� 6WDWH�:LOGOLIH�&RQVHUYDWLRQ�%RDUG�
WLRQDOO\�EHHQ�FDOOHG�PDUVKHV��VZDPSV��DQG�ERJV�
6PDOO��VKDOORZ��SHUPDQHQW�RU�LQWHUPLWWHQW�ERGLHV /DFXVWULQH�ZHWODQGV�DUH�GHILQHG�DV�DUHDV�JUHDWHU
RI�ZDWHU�FDOOHG�SRQGV�DUH�DOVR�FODVVLILHG�DV WKDQ����DFUHV�ODFNLQJ�WUHHV��VKUXEV��RU�HPHUJHQW
SDOXVWULQH��$UHDV�RQO\�WHPSRUDULO\�IORRGHG�DW�WKH YHJHWDWLRQ��7KH�ODFXVWULQH�V\VWHP�LV�UHSUHVHQWHG
KLJKHVW�ZDWHU�OHYHOV�DUH�LQFOXGHG�LQ�WKH RQO\�E\�)UHVKZDWHU�/DJRRQ��7KH�QDWXUDO�SURFHV�
SDOXVWULQH�V\VWHP��$PRQJ�WKH�DUHDV�FODVVLILHG�DV VHV�DQG�IXQFWLRQV�RI�)UHVKZDWHU�/DJRRQ�KDYH
SDOXVWULQH�ZHWODQGV�DUH�WKH�FRDVWDO�SRQGV�DW EHHQ�JUHDWO\�LPSDFWHG�E\�WKH�FRQVWUXFWLRQ�RI
&UHVFHQW�%HDFK��VRPH�RI�WKH�GLNHG�DQG +LJKZD\�����DFURVV�LWV�VSLW�DQG�WKH�LQVWDOODWLRQ
LPSRXQGHG�DJULFXOWXUDO�ODQGV�QHDU�WKH�5HGZRRG RI�D�FXOYHUW�WR�PDLQWDLQ�ZDWHU�OHYHOV�EHORZ�WKH
&UHHN�HVWXDU\��DQG�WZR�DUWLILFLDO�LPSRXQGPHQWV OHYHO�RI�WKH�KLJKZD\�VXUIDFH��7KLV�ODJRRQ�FDQ�QR
FUHDWHG�IRU�ORJJLQJ�PLOOV�¥�0DUVKDOO�3RQG�RQ ORQJHU�EUHDFK��RYHUZDVK�LV�VHYHUHO\�OLPLWHG�E\
5LFKDUGVRQ�&UHHN�WKDW�IRUPHUO\�GUDLQHG�LQWR�WKH ILOO�RQ�WKH�VSLW��DQG�VXEVXUIDFH�IORZ�EHWZHHQ�WKH
VRXWK�EDQN�RI�WKH�.ODPDWK�QHDU�WKH�PRXWK��DQG ODJRRQ�DQG�RFHDQ�KDV�EHHQ�DIIHFWHG�E\�VRLO
WKH�/DJRRQ�&UHHN�SRQG�QHDU�)DOVH�.ODPDWK FRPSDFWLRQ�GXULQJ�URDG�FRQVWUXFWLRQ�DQG�WKH
&RYH�� LQWURGXFWLRQ�RI�HDUWKHQ�ILOO�DFURVV�WKH�VSLW�

0DUVKDOO�3RQG�FRQWDLQV�DQ�HVWLPDWHG��¤���DFUHV
RI�SDOXVWULQH�ZHWODQG�DURXQG�LWV�HGJHV��7KH�SRQG
ZDV�IRUPHG�E\�GDPPLQJ�5LFKDUGVRQ�&UHHN�WR
FUHDWH�D�ORJ�KROGLQJ�SRQG�IRU�DQ�DGMDFHQW�OXPEHU
PLOO�WKDW�XVHG�WR�RSHUDWH�WKHUH��5LFKDUGVRQ
&UHHN�HQWHUV�WKH�.ODPDWK�5LYHU�DERXW���PLOHV
XSULYHU�IURP�WKH�3DFLILF�2FHDQ��:HWODQG�YDOXHV
RI�0DUVKDOO�3RQG�LQFOXGH�KDELWDW�IRU�ILVK�
DPSKLELDQV��EUHHGLQJ�ZDWHUIRZO��DQG�RWKHU
ZLOGOLIH��DQG�UHFUHDWLRQDO�DQG�DHVWKHWLF�EHQHILWV
IRU�KLNHUV�SDVVLQJ�WKH�SRQG�RQ�WKH�)OLQW�5LGJH
SRUWLRQ�RI�WKH�&RDVWDO�7UDLO��$������VXUYH\�RI
WKH�SRQG�E\�136�ELRORJLVWV�IRXQG�IRXU�ILVK
VSHFLHV��WKUHH�RI�ZKLFK�ZHUH�LQWURGXFHG�ZDUP�
ZDWHU�ILVK��7KH�RQO\�QDWLYH�ILVK�ZDV�WKH�WKUHH�
VSLQH�VWLFNOHEDFN��

6DODPDQGHU�ODUYDH��VWHHOKHDG�RU�FRDVWDO
FXWWKURDW��FRKR�VDOPRQ��DQG�WZR�RWKHU�QDWLYH
ILVK�ZHUH�REWDLQHG�E\�HOHFWURVKRFNLQJ�WKH�ULIIOH
DQG�SRRO�KDELWDWV�LQ�5LFKDUGVRQ�&UHHN��/RFDO
$PHULFDQ�,QGLDQV�UHSRUW��5HGZRRG�1DWLRQDO

DOVR�LV�XVHG�IRU�UHFUHDWLRQDO�ILVKLQJ��7KH�SRQG�LV

3/$176

1RWH��7KH�SULPDU\�UHIHUHQFH�IRU�WKLV�VHFWLRQ�LV
2OLYH�HW�DO����&'35������	�����DOVR�VHH
DSSHQGL[�)��

7KHUH�DUH�PDQ\�ZD\V�WR�FODVVLI\�YHJHWDWLRQ��,Q
WKLV�GRFXPHQW��YHJHWDWLRQ�LV�JURXSHG�EURDGO\�E\
KDELWDW�W\SHV�RU�FRPPXQLWLHV�WKDW�DUH�JHQHUDOO\
EDVHG�RQ�WKH�GRPLQDQW�SODQW�VSHFLHV��$�VSHFLHV
RU�JURXS�RI�VSHFLHV��VXFK�DV�JUDVVHV�RU�WUHHV�
PD\�EH�GRPLQDQW�HLWKHU�LQ�WHUPV�RI�QXPEHUV
SUHVHQW�RU�LQ�DUHD�FRYHUHG�RU�HYHQ�WKH�VL]H�RI�WKH
SODQW��7KH�GRPLQDQW�VSHFLHV�LQ�D�IRUHVW�LV�RIWHQ
WKH�WDOOHVW�WUHH�VSHFLHV��

)RUHVWV�DUH�WKH�SUHGRPLQDQW�YHJHWDWLRQ�W\SH�LQ
WKH�SDUNV��ZLWK�SUDLULHV�DQG�RDN�ZRRGODQGV�
EUXVKODQGV��DQG�FRDVWDO�SODQW�FRPPXQLWLHV�DOVR
SUHVHQW��7KH�VHUSHQWLQH�VRLOV�WKDW�RFFXU�LQ�WKH
QRUWKHUQ�SDUWV�RI�WKH�SDUNV�RIWHQ�VXSSRUW�
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7KH�&RDVW�5HGZRRGV

5HGZRRGV�DUH�WKH�GRPLQDQW�VSHFLHV�LQ�WKH�SDUNV�DQG�WKH�UHDVRQ�ZK\�5HGZRRG�1DWLRQDO�DQG
6WDWH�3DUNV�ZHUH�HVWDEOLVKHG�¥�WR�SUHVHUYH�WKHP��7KH�IROORZLQJ�SURYLGHV�VRPH�LQIRUPDWLRQ
DERXW�WKHVH�ZRQGHUIXO�WUHHV�
�
)RVVLO�UHGZRRGV�KDYH�EHHQ�IRXQG�LQ�URFNV�HVWLPDWHG�WR�EH�PRUH�WKDQ�����PLOOLRQ�\HDUV�ROG�
5HGZRRGV�ZHUH�IRUPHUO\�ZLGHO\�GLVWULEXWHG�WKURXJKRXW�WKH�QRUWKHUQ�KHPLVSKHUH��:LWK�ORQJ�WHUP
FOLPDWH�DQG�WRSRJUDSKLFDO�FKDQJHV��UHGZRRGV�JUDGXDOO\�ZHUH�UHVWULFWHG�WR�DUHDV�RI�UHODWLYHO\
PLOG�FOLPDWH��7KH�UDQJH�RI�WKH�FRDVW�UHGZRRG��6HTXRLD�VHPSHUYLUHQV��LQ�PRGHUQ�WLPHV�H[WHQGHG
IURP�WKH�H[WUHPH�VRXWKZHVW�FRUQHU�RI�2UHJRQ�VRXWKZDUG�DORQJ�WKH�VXPPHU�IRJ�EHOW�RI�WKH
&DOLIRUQLD�&RDVW�5DQJH�WR�WKH�6DQWD�/XFLD�0RXQWDLQV�RI�0RQWHUH\�&RXQW\��D�]RQH�����PLOHV
ORQJ�DQG�XS�WR����PLOHV�ZLGH��

7KH�FRDVW�UHGZRRG�UHDFKHV�WKH�JUHDWHVW�KHLJKW�RI�DQ\�NQRZQ�PRGHUQ�WUHH��DW�PRUH�WKDQ�����IHHW�
5HGZRRGV�DUH�PXFK�WDOOHU�\HW�VPDOOHU�LQ�GLDPHWHU�WKDQ�WKH�FORVHO\�UHODWHG�JLDQW�VHTXRLDV
�6HTXRLDGHQGURQ�JLJDQWHD��IRXQG�LQ�WKH�6LHUUD�1HYDGD�0RXQWDLQV�RI�FHQWUDO�&DOLIRUQLD��&RDVW
UHGZRRGV�DUH�QRW�NQRZQ�WR�H[FHHG����IHHW�LQ�GLDPHWHU�DW�EUHDVW�KHLJKW��7KH�JUHDWHVW�DJH�NQRZQ
WR�KDYH�EHHQ�DWWDLQHG�E\�D�FRDVW�UHGZRRG�LV�������\HDUV��7KH�DYHUDJH�DJH�RI�WUHHV�LQ�ROG�JURZWK
VWDQGV�UDQJHV�EHWZHHQ�����DQG�����\HDUV�ROG�

&RDVW�UHGZRRGV�LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV�RFFXU�IURP�VHD�OHYHO�WR�ULGJHWRS�
5HGZRRGV�JURZ�DW�HOHYDWLRQV�XS�WR�DERXW�������IHHW��7UHHV�JURZLQJ�QHDU�WKH�VHD�PXVW�FRQWHQG
ZLWK�VWURQJ�RFHDQ�ZLQGV�DQG�ZLQG�ERUQH�VDOW��5HGZRRGV�KDYH�D�ORZ�WROHUDQFH�IRU�ERWK
FRQGLWLRQV��7KH�EHVW�GHYHORSPHQW�RI�SXUH�GHQVH�VWDQGV�RI�FRDVW�UHGZRRGV�WKURXJKRXW�WKHLU�UDQJH
RFFXUV�LQ�+XPEROGW�DQG�'HO�1RUWH�&RXQWLHV��RQ�DOOXYLDO�GHSRVLWV�DQG�ULYHUERWWRPV�WKDW�DUH
VKHOWHUHG�IURP�FRDVWDO�ZLQGV�

7KH�WDOOHVW�UHGZRRGV�JURZ�RQ�DOOXYLDO�IODWV��7KH�JURZLQJ�VHDVRQ�LQ�DOOXYLDO�VWDQGV�LV�\HDU�URXQG�
ZLWK�PD[LPXP�JURZWK�IURP�ODWH�VSULQJ�WR�HDUO\�VXPPHU��2Q�XSODQG�VORSHV��WUHHV�DUH�VKRUWHU��WKH
GLYHUVLW\�RI�RWKHU�WUHH�VSHFLHV�LV�JUHDWHU��DQG�WKH�XQGHUVWRU\�LV�PRUH�VKUXEE\��7KH�ORQJ�OLIH�VSDQ
DQG�PDVVLYH�VL]H�RI�UHGZRRG�WUHHV�UHVXOW�LQ�IRUHVWV�RI�WKH�JUHDWHVW�DFFXPXODWLRQ�RI�ZHLJKW�RI
OLYLQJ�PDWHULDO�NQRZQ��)UDQNOLQ�������

5HGZRRG�WUHHV�UHSURGXFH�ERWK�E\�VHHGV�DQG�E\�VSURXWLQJ��6SURXWLQJ�LV�VWURQJO\�GHYHORSHG�LQ
UHGZRRGV�DQG�FRQWULEXWHV�WR�LWV�DELOLW\�WR�SHUVLVW�WKURXJK�GLVWXUEDQFH��:LQG�EORZQ�EUDQFKHV�
IDOOHQ�WUHHV��EXUOV��EURNHQ�WRSV��DQG�ILUH�GDPDJHG�WUHHV�DOO�KDYH�WKH�DELOLW\�WR�VSURXW�

5HGZRRG�VSURXWV�JURZ�H[WUHPHO\�UDSLGO\��IROORZHG�E\�VORZHU�JURZWK��XS�WR����LQFKHV�LQ�KHLJKW
DQQXDOO\��RI�VHHGOLQJV�IRU�IRXU�RU�ILYH�\HDUV��WKHQ�DQRWKHU�UDSLG�JURZWK�SHULRG�IRU�XS�WR���
\HDUV��/DUJH�PDWXUH�WUHHV�JURZ�DQ�DYHUDJH�RI��¤��IHHW�LQ�KHLJKW�DQQXDOO\�

GLIIHUHQW�YHJHWDWLRQ�WKDQ�WKH�VXUURXQGLQJ�DUHDV� GHSHQG�RQ�ORFDO�FRQGLWLRQV�VXFK�DV�ZKHWKHU�D
LQFOXGLQJ�UDUH�RU�XQLTXH�VSHFLHV� VLWH�LV�XSODQG��ULSDULDQ��VWUHDPVLGH���DOOXYLDO

7KH�5HGZRRG�)RUHVWV

7KH�UHGZRRG�IRUHVW�LV�GRPLQDWHG�E\�FRDVW
UHGZRRG��6HTXRLD�VHPSHUYLUHQV��DQG�'RXJODV�
ILU��3VHXGRWVXJD�PHQ]LHVLL���$VVRFLDWHG�VSHFLHV

�DORQJ�D�IORRGSODLQ���RU�FORVH�WR�WKH�RFHDQ��2WKHU
FRQLIHURXV�WUHHV�DUH�JUDQG�ILU��$ELHV�JUDQGLV��
6LWND�VSUXFH��3LFHD�VLWFKHQVLV��LQ�ORZODQG�DQG
FRDVWDO�DUHDV��DQG�ZHVWHUQ�KHPORFN��7VXJD
KHWHURSK\OOD��LQ�PRLVW�KDELWDWV��&RQLIHUV�RWKHU
WKDQ�UHGZRRG�PD\�EH�WKH�GRPLQDQW�VSHFLHV�LQ
VRPH�IRUHVW�VWDQGV�ZKHUH�VRLO��WHPSHUDWXUH�
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PRLVWXUH��DQG�RFHDQ�VDOW�VSUD\�GR�QRW�IDYRU SRLVRQ�RDN��7R[LFRGHQGURQ�GLYHUVLOREXP��DUH
UHGZRRGV��2OG�JURZWK�IRUHVWV�RFFXS\�DERXW DOVR�FRPPRQ�LQ�WKLV�IRUHVW�W\SH�
�������DFUHV�LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH
3DUNV� 7KH�-HIIUH\�SLQH�FKDSDUUDO�NQREFRQH�SLQH�YHJH�

+DUGZRRG�VSHFLHV�DUH�JHQHUDOO\�RYHUWRSSHG�E\ W\SHV�WKDW�DUH�JURXSHG�KHUH�EHFDXVH�WKH\�DUH
FRQLIHUV�LQ�UHGZRRG�IRUHVWV�EXW�RFFDVLRQDOO\ ORFDOL]HG�LQ�WKH�/LWWOH�%DOG�+LOOV��DQ�DUHD�RI
GRPLQDWH�D�VWDQG��0DMRU�KDUGZRRGV�DUH�WDQRDN DERXW�������DFUHV�LQ�WKH�HDVWHUQ�SRUWLRQ�RI
�/LWKRFDUSXV�GHQVLIORUD���PDGURQH��$UEXWXV -HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN�DQG
PHQ]LHVLL���ELJOHDI�PDSOH��$FHU�PDFURSK\OOXP�� DGMDFHQW�QDWLRQDO�SDUN��'HVSLWH�DOPRVW����
&DOLIRUQLD�ED\�RU�ODXUHO��8PEHOOXODULD LQFKHV�RI�DQQXDO�SUHFLSLWDWLRQ�KHUH��WKHVH
FDOLIRUQLFD���DQG�UHG�DOGHU��$OQXV�UXEUD���([FHSW FRPPXQLWLHV�KDYH�VSDUVH�YHJHWDWLRQ�GXH�WR
IRU�PDGURQH��DOO�WKHVH�KDUGZRRGV�RFFXU�LQ�ERWK VHUSHQWLQH�VRLOV��ZKLFK�KDYH�KLJK�FRQFHQWUDWLRQV
ULSDULDQ�DQG�XSODQG�DUHDV� RI�KHDY\�PHWDOV�VXFK�DV�PDJQHVLXP�DQG�IHZ

0RLVW�ORZHU�VORSHV�KDYH�WKH�OXVKHVW�XQGHUVWRU\ DQG�SRRU�ZDWHU�KROGLQJ�FDSDFLW\��7KHVH�KDUVK
IRXQG�LQ�UHGZRRG�IRUHVW�FRPPXQLWLHV��7KH JURZLQJ�FRQGLWLRQV�KDYH�UHVXOWHG�LQ�WKH
GRPLQDQW�XQGHUVWRU\�VSHFLHV�RI�WKH�UHGZRRG GHYHORSPHQW�RI�VSHFLDOL]HG�SODQW�FRPPXQLWLHV
IRUHVW�DUH�R[DOLV��2[DOLV�RUHJDQD��DQG�VZRUG ZLWK�PDQ\�XQLTXH�SODQW�VSHFLHV�
IHUQ��3RO\VWLFKXP�PXQLWXP���2WKHU�FRPPRQ
XQGHUVWRU\�SODQWV�DUH�UKRGRGHQGURQ 7KH�GULHVW�ULGJHWRSV�DUH�RFFXSLHG�E\�ZLGHO\
�5KRGRGHQGURQ�PDFURSK\OOXP���KXFNOHEHUU\ VFDWWHUHG�-HIIUH\�SLQH��3LQXV�MHIIUH\L���ZKLOH�D
�9DFFLQLXP�VSS����VDODO��*DXOWKHULD�VKDOORQ�� FKDSDUUDO�YHJHWDWLRQ�W\SH�GRZQVORSH�LV�GRPL�
D]DOHD��5KRGRGHQGURQ�RFFLGHQWDOH���DQG�VHYHUDO QDWHG�E\�PDQ]DQLWD��$UFWRVWDSK\ORV�VSS���
W\SHV�RI�EHUU\��5XEXV�VSS��DQG�5LEHV�VSS��� JROGHQ�FKLQTXDSLQ��&KU\VROHSLV�FKU\VRSK\OOD��
0LGGOH�DQG�XSSHUVORSH�SRVLWLRQV�DUH UKRGRGHQGURQ��5KRGRGHQGURQ�PDFURSK\OOXP��
FKDUDFWHUL]HG�E\�HYHUJUHHQ�VKUXEV��VDODO� KXFNOHEHUU\�RDN��4XHUFXV�YDFFLQLIROLD���DQG
UKRGRGHQGURQ��DQG�KXFNOHEHUU\�� RWKHU�HYHUJUHHQ�VKUXEV��LQWHUVSHUVHG�ZLWK�VWDQGV

7KH�SUHVHQFH�RI�IRJ�LV�RIWHQ�DVVRFLDWHG�ZLWK�WKH 2UIRUG�FHGDU��&KDPDHF\SDULV�ODZVRQLDQD��LV
UDQJH�RI�UHGZRRGV��EXW�QR�NQRZQ�FDXVDO�UHOD� IRXQG�KHUH�
WLRQVKLS�H[LVWV��7KH�VXPPHU�IRJV�UHGXFH�LQVR�
ODWLRQ��KRZ�PXFK�VXQOLJKW�UHDFKHV�DQ�DUHD��DQG 7KH�NQREFRQH�SLQH�YHJHWDWLRQ�W\SH�LQ�WKH�SDUNV
SURYLGH�D�PRLVWXUH�VRXUFH�GXULQJ�JHQHUDOO\ LV�D�GHQVH�IRUHVW�RI�VPDOO�GLDPHWHU��PRVWO\�HYHQ�
UDLQOHVV�VXPPHUV��,QODQG�DQG�XSVORSH�DZD\�IURP DJHG�SLQHV��.QREFRQH�SLQHV�PD\�EH�UHVWULFWHG�WR
WKH�VXPPHU�IRJ�]RQH��IRUHVWV�EHFRPH�GULHU�DQG VHUSHQWLQH�VRLOV�DQG�DUH�VXEMHFW�WR�IUHTXHQW�ILUHV
WKH�UHGZRRGV�EHFRPH�OHVV�QXPHURXV� EHFDXVH�RI�WKHLU�DVVRFLDWLRQ�ZLWK�RWKHU�ILUH�

'U\�)RUHVWV

'U\�IRUHVWV��ZKLFK�LQFOXGH�PL[HG�HYHUJUHHQ
IRUHVW��-HIIUH\�SLQH��DQG�NQREFRQH�SLQH�IRUHVWV�
DUH�IRXQG�LQ�WKH�HDVWHUQ�SDUWV�RI�-HGHGLDK�6PLWK
5HGZRRGV�6WDWH�3DUN��,Q�WKH�5HGZRRG�&UHHN
EDVLQ��GU\�IRUHVW�W\SHV�RFFXU�IURP�WKH�/DFNV
&UHHN�GUDLQDJH�DQG�XSVWUHDP�

7KH�PL[HG�HYHUJUHHQ�IRUHVW�IRXQG�LQODQG�IURP
WKH�UHGZRRG�IRUHVW�LV�GRPLQDWHG�E\�'RXJODV�ILU�
WDQRDN��DQG�PDGURQH��&DOLIRUQLD�ED\��ELJOHDI 7KH�PRVW�H[WHQVLYH�SUDLULH�YHJHWDWLRQ�W\SH�LQ�WKH
PDSOH��FKLQTXDSLQ��&KU\VROHSLV�FKU\VRSK\OOD�� SDUNV�LV�LQ�WKH�%DOG�+LOOV��RQ�WKH�HDVWHUQ�ZDWHU�
FDQ\RQ�OLYH�RDN��4XHUFXV�FKU\VROHSLV���DQG VKHG�GLYLGH�RI�5HGZRRG�&UHHN��7KH�%DOG�+LOOV

WDWLRQ�W\SH�LQFOXGHV�VHYHUDO�GLVWLQFW�YHJHWDWLRQ

QXWULHQWV�DYDLODEOH�IRU�SODQWV�EHFDXVH�RI�KLJK�S+

RI�NQREFRQH�SLQH��3LQXV�DWWHQXDWD���3RUW�

GHSHQGHQW�YHJHWDWLRQ��[HULF�JURZLQJ�FRQGLWLRQV�
DQG�HDUO\�VHQHVFHQFH��ZKLFK�DGGV�WR�WKH�IXHO
OD\HU��.QREFRQH�LV�D�VXFFHVVLRQDO�VWDJH�WKDW�LQ
WKH�DEVHQFH�RI�ILUH�JLYHV�ZD\�WR�'RXJODV�ILU�
PDGURQH��DQG�WDQRDN��%DVHG�RQ�WUHH�ILUH�VFDU
H[DPLQDWLRQ�DQG�SRVW�ILUH�UHJHQHUDWLRQ��WKH�ODVW
NQRZQ�ILUH�LQ�WKH�NQREFRQH�SLQH�YHJHWDWLRQ�W\SH
ZDV�DERXW�������DFFRUGLQJ�WR�WKH������5HGZRRG
1DWLRQDO�3DUN�)LUH�0DQDJHPHQW�3ODQ�

3UDLULH�DQG�2DN�:RRGODQG�9HJHWDWLRQ
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SUDLULHV�DUH�D�GLVWLQFW�YHJHWDWLRQ�FRPPXQLW\�DV 1DWLYH�JUDVVHV�DQG�IRUEV�PDNH�XS�WZR�WKLUGV�RI
LGHQWLILHG�E\�+ROODQG��������EXW�WKH�WHUP��%DOG WKH�VSHFLHV�LQ�WKH�%DOG�+LOOV��EXW�QRQQDWLYH�SDV�
+LOOV��LQ�WKH�QDWLRQDO�SDUN�LQFOXGHV�D�FRPSOH[ WXUH�JUDVVHV�SUHGRPLQDWH�LQ�FRYHU��7KUHH�QDWLYH
PRVDLF�RI�YHJHWDWLRQ�W\SHV�LQFOXGLQJ�SUDLULHV� VSHFLHV�DUH�FRPPRQ��D�VHGJH��&DUH[�WXPLFROD��
2UHJRQ�ZKLWH�RDN��4XHUFXV�JDUU\DQD���ZRRG� &DOLIRUQLD�RDWJUDVV��'DQWKRQLD�FDOLIRUQLFD���DQG
ODQGV��DQG�FRQLIHURXV�IRUHVW��7KH�%DOG�+LOOV EOXH�ZLOGU\H��(O\PXV�JODXFXV���7KH�PRVW�FRP�
LQFOXGH�DERXW�������DFUHV�RI�2UHJRQ�ZKLWH�RDN PRQ�QRQQDWLYH�VSHFLHV�DUH�WDOO�RDWJUDVV
ZRRGODQG�DQG�������DFUHV�RI�SUDLULH��6PDOOHU �$UUKHQDWKHUXP�HODWLXV���VZHHW�YHUQDO�JUDVV
SUDLULHV�RU�JUDVVODQGV�LQFOXGH�WKRVH�DW�'DYLVRQ �$QWKR[DQWKXP�RGRUDWXP���YHOYHW�JUDVV��+ROFXV
5DQFK��(ON�3UDLULH�DQG�2VVDJRQ�3UDLULH�LQ ODQDWXV���GRJWDLO��&\QRVXUXV�HFKLQDWXV���VRIW
3UDLULH�&UHHN�5HGZRRGV�6WDWH�3DUN��DQG�'HHU FKHVV��%URPXV�KRUGHDFHXV���SODQWDLQ��3ODQWDJR
0HDGRZ�LQ�-HGHGLDK�6PLWK�5HGZRRGV�6WDWH ODQFHRODWD���DQG�VKHHS�VRUUHO��5XPH[
3DUN��6RPH�RI�WKHVH�SUDLULHV�PD\�EH�WKH�UHVXOW�RI DFHWRVHOOD��
KXPDQ�DFWLYLW\��LQFOXGLQJ�WUHH�FXWWLQJ��OLYHVWRFN
JUD]LQJ��DQG�UHSHDWHG�EXUQLQJ� 2UHJRQ�ZKLWH�RDN�ZRRGODQGV�DUH�IRXQG�RQ�GULHU�

7KH�H[WHQW�RI�WKH�%DOG�+LOOV�SUDLULHV�LV�GHWHU� +LOOV��%ODFN�RDN��4XHUFXV�NHOORJJLL���&DOLIRUQLD
PLQHG�E\�D�QXPEHU�RI�IDFWRUV��LQFOXGLQJ�VRLO ED\��DQG�ELJ�OHDI�PDSOH�DUH�IRXQG�QHDU�URFN
W\SH��VORSH��DVSHFW��ODQGIRUP�SRVLWLRQ��SUHVHQW RXWFURSV�DQG�VWUHDP�FKDQQHOV��'RXJODV�ILU
DQG�SDVW�FOLPDWH��SODQW�VXFFHVVLRQ�SURFHVVHV� RFFXUV�RQ�URFNLHU�VLWHV��:KLWH�RDN�VWDQGV�ZLWK
DQG�ILUH�KLVWRU\��7KH�H[WHQW�RI�WKH�SUDLULHV�PD\ ROGHU��ODUJHU�WUXQNHG��ZLGH�FURZQHG�WUHHV
EH�GHWHUPLQHG�E\�SK\VLFDO�DQG�FKHPLFDO�VRLO VXUURXQGHG�E\�\RXQJHU��QDUURZ�FURZQHG�WUHHV
FRQGLWLRQV�UDWKHU�WKDQ�FOLPDWH��DOWKRXJK�WKH KDYH�EXUQHG�OHVV�IUHTXHQWO\��-DPHV�3RSHQRH�
SUDLULHV�WHQG�WR�EH�EH\RQG�WKH�OLPLW�RI�FRDVWDO 5163�VRLO�VFLHQWLVW��SHUV��FRPP������������
IRJ��+ROODQG��������7KH�SUDLULHV�RFFXU�LQ�DUHDV
RI�FOD\H\�ILQH�WH[WXUHG�VRLOV�RQ�ULGJH�FUHVWV�
XVXDOO\�D�IHZ�PLOHV�IURP�WKH�FRDVW�LQ�WKH�]RQH�RI
PL[HG�HYHUJUHHQ�DQG�FRQLIHURXV�IRUHVWV��LQ
SDWFKHV�IURP�6RQRPD�&RXQW\��&DOLIRUQLD��WR
VRXWKHUQ�2UHJRQ�

+XPDQV�PD\�KDYH�KDG�D�SURIRXQG�LQIOXHQFH�RQ
WKH�HFRORJLFDO�SURFHVVHV�WKRXJKW�WR�KDYH
SHUSHWXDWHG�WKH�%DOG�+LOOV�SUDLULHV�RYHU
WKRXVDQGV�RI�\HDUV��3RSHQRH�HW�DO���������%HIRUH
WKH�DUULYDO�RI�(XUR¤$PHULFDQV�DURXQG������
$PHULFDQ�,QGLDQV�WUDGLWLRQDOO\�XVHG�ILUH�WR
LQFUHDVH�WKH�DPRXQW�RI�VHHGV��EDVNHWPDNLQJ
PDWHULDOV��DQG�IRUDJH�IRU�GHHU�DQG�HON�
(XURDPHULFDQV�EURXJKW�OLYHVWRFN�DQG�QRQQDWLYH
SDVWXUH�SODQWV�DQG�EXLOW�URDGV��7KH�URDGVLGHV
ZHUH�FRORQL]HG�E\�ZRRG\�VSHFLHV��%\�WKH
PLGGOH�RI�WKH���WK�FHQWXU\��WKH�GHOLEHUDWH
EXUQLQJ�RI�JUDVVODQGV�KDG�FHDVHG��'RXJODV�ILU�
ZKLFK�LV�NLOOHG�E\�ILUH�LQ�LWV�ILUVW�IHZ�\HDUV��ZDV
DEOH�WR�HVWDEOLVK�LQ�LQFUHDVLQJ�QXPEHUV��7KH
'RXJODV�ILU�JUHZ�YHU\�UDSLGO\�LQ�WKH�PRLVW��PLOG
FOLPDWH��DQG�EHJDQ�WR�WDNH�RYHU�ODUJH�DUHDV�RI
SUDLULH�DQG�RDN�ZRRGODQG��5163�VWDII�LQVWLWXWHG
D�SURJUDP�RI�SUHVFULEHG�ILUHV��SODQQHG�LJQLWLRQV�
DQG�FXWWLQJ�WR�UHPRYH�HQFURDFKLQJ�'RXJODV�ILU
DQG�UHVWRUH�ILUH�DV�D�SURFHVV�

ZDUPHU�VORSHV�DQG�FDQ\RQ�ERWWRPV�LQ�WKH�%DOG

%UXVKODQGV

%UXVKODQGV�GRPLQDWHG�E\�VKUXEE\�VSHFLHV�RFFXU
DPRQJ�RWKHU�W\SHV�RI�YHJHWDWLRQ�WKURXJKRXW�WKH
SDUNV�ZKHUH�KDUVKHU�FRQGLWLRQV�VXFK�DV�GULHU�
JUDYHOO\��RU�VDQG\�VRLOV�RFFXU��RU�LQ�DUHDV�VXEMHFW
WR�KLJK�YHORFLW\�IORRGZDWHUV�VXFK�DV�WKH�IORRG�
SODLQ�RI�WKH�6PLWK�5LYHU��7KH�PRVW�FRPPRQ
EUXVKODQG�VSHFLHV�LQFOXGH�PDQ]DQLWD��$UFWR�
VWDSK\ORV�VSS����&HDQRWKXV��FR\RWH�EUXVK�
PRXQWDLQ�PDKRJDQ\��&HUFRFDUSXV�EHWXORLGHV��
DQG�SRLVRQ�RDN�

&RDVWDO�9HJHWDWLRQ

&RDVWDO�YHJHWDWLRQ�W\SHV�LQFOXGH�FRDVWDO�VWUDQG�
YHJHWDWLRQ�WKDW�JURZV�RQ�VDQG�GXQHV��DQG�FRDVWDO
VKUXE��&RDVWDO�YHJHWDWLRQ�LV�VXEMHFW�WR�ZLQG�DQG
VDOW�VSUD\��7KH�VDQG\�VRLOV�DUH�ZHOO�GUDLQHG�DQG
PD\�QRW�EH�VWDEOH��6RPH�DUHDV�H[KLELW�ZLQG
SUXQLQJ�EHFDXVH�RI�VWURQJ��FRQVWDQW�ZLQGV��7ZR
VHQVLWLYH�SODQW�VSHFLHV��WKH�SLQN�VDQG�YHUEHQD
�$EURQLD�XPEHOODWD�VVS��EUHYLIROLD��DQG�:ROI
V
HYHQLQJ�SULPURVH��2HQRWKHUD�ZROILL���RFFXU�LQ
FRDVWDO�YHJHWDWLRQ�W\SHV�
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&RDVWDO�VWUDQG�LV�GRPLQDWHG�E\�ORZ�JURZLQJ DQ�DUHD��(DFK�VXFFHHGLQJ�DVVRFLDWHG�VHW�RI�SODQWV
VDOW�WROHUDQW�SODQWV�OLNH�VDQG�YHUEHQD��$EURQLD LV�FDOOHG�D�VHUH��RU�VHUDO�VWDJH��$Q�DVVRFLDWHG�VHW
ODWLIROLD��DQG�VHD�URFNHW��&DNLOH�PDULWLPD� RI�SODQWV��D�SODQW�FRPPXQLW\��WKDW�UHPDLQV�UHOD�
VFDWWHUHG�WKURXJKRXW�WKH�VDQG\�DUHDV��7KLV WLYHO\�VWDEOH�WKURXJK�WLPH�DQG�LV�VHOI�VXVWDLQLQJ
YHJHWDWLRQ�PD\�EH�ZDVKHG�E\�VWRUP�ZDYHV HYHQ�LQ�WKH�SUHVHQFH�RI�VRPH�GLVWXUEDQFH�LV
GXULQJ�ZLQWHU�KLJK�WLGHV� FDOOHG�D�FOLPD[�FRPPXQLW\��DQG�WKH�YHJHWDWLRQ

6DQG�GXQHV�RFFXU�DW�&UHVFHQW�DQG�*ROG�%OXIIV
%HDFKHV�DQG�DW�)UHVKZDWHU�6SLW��7KH�YHJHWDWLRQ %RWK�QDWXUDO�DQG�KXPDQ�FDXVHG�GLVWXUEDQFHV
WKDW�JURZV�RQ�GXQHV�DORQJ�WKH�RFHDQ�LV�VXEMHFW FDQ�FUHDWH�FKDQJHV�LQ�SODQW�FRPPXQLWLHV�DQG
WR�LQFHVVDQW�GHVLFFDWLQJ��VDOW�EHDULQJ�EUHH]HV� DOWHU�VXFFHVVLRQ��7KH�HIIHFWV�RI�QDWXUDOO\
6KLIWLQJ�VDQGV�DURXQG�DOLHQ�(XURSHDQ�EHDFK RFFXUULQJ�ILUH�RQ�WKH�UHGZRRG�IRUHVW�HFRV\VWHP
JUDVV�DUH�LQYDGHG�E\�VSHFLHV�WROHUDQW�RI�VDQG DUH�FRYHUHG�LQ�WKLV�VHFWLRQ��7KH�QH[W�VHFWLRQ
FRYHU��ZKLFK�DUH�WKHQ�DEOH�WR�VSUHDG�RYHU�ODUJHU FRYHUV�WKH�HIIHFWV�RI�KXPDQ�FDXVHG�ILUHV�DQG�ILUH
DUHDV�DQG�VWDELOL]H�WKRVH�DUHDV��7KLV�FUHDWHV VXSSUHVVLRQ�
VXLWDEOH�KDELWDW�IRU�VSHFLHV�WKDW�DUH�QRW�WROHUDQW
RI�VDQG�EXULDO�¥�ILUVW�ORZ�JURZLQJ�RU )ROORZLQJ�GLVWXUEDQFH��ZKHWKHU�QDWXUDO�RU
KHUEDFHRXV�YHJHWDWLRQ�DQG�WKHQ�VKUXEV�DQG�WUHHV� KXPDQ�FDXVHG��D�IRUHVW�PDWXUHV�WKURXJK�YDULRXV
$W�*ROG�%OXIIV�%HDFK��VXFFHVVLRQ�LV�YLVLEOH�DV VWDJHV�DQG�DFTXLUHV�D�VHW�RI�FKDUDFWHULVWLFV�WKDW
EHDFK�JUDVV�RQ�GXQHV�IDFLQJ�WKH�RFHDQ�DUH�EHLQJ GHILQH�LW�DV�ROG�JURZWK��6HUDO�VWDJHV�LQ�IRUHVWV
LQYDGHG�E\�OXSLQH��FR\RWH�EUXVK��DQG�6LWND LQFOXGH�VWDQG�LQLWLDWLRQ��VWHP�H[FOXVLRQ��XQGHU�
VSUXFH�RQ�WKH�EDFN�GXQHV��$V�VXFFHVVLRQ VWRU\�UHLQLWLDWLRQ��DQG�ROG�JURZWK��7KH�VWDQG
SURFHHGV��DOGHU�JURYHV�KDYH�EHFRPH�HVWDEOLVKHG LQLWLDWLRQ�VWDJH�FRYHUV�LQYDVLRQ�RI�WKH�IRUHVW
RQ�WKH�DOOXYLDO�IODWV�FUHDWHG�E\�WKH�QXPHURXV RSHQLQJ��6WHP�H[FOXVLRQ�GHVFULEHV�WKH�VWDJH
FUHHNV�WKDW�GUDLQ�IURP�WKH�EOXIIV�RQWR�WKH�GXQHV� ZKHUH�DOO�DYDLODEOH�VSDFH�LV�RFFXSLHG�E\�LQ�
$W�*ROG�%OXIIV�%HDFK��VDQG�GHSRVLWLRQ�DQG YDGHUV��,Q�XQGHUVWRU\�UHLQLWLDWLRQ��JDSV�UHDSSHDU
VWDELOL]LQJ�HIIHFWV�RI�DOLHQ�(XURSHDQ�EHDFK�JUDVV LQ�WKH�FDQRS\�DQG�DOORZ�OLJKW�WR�SHQHWUDWH�
PD\�KDYH�DOORZHG�GXQHV�WR�IRUP��$FFRUGLQJ�WR XQGHUVWRU\�VSHFLHV�FDQ�WKHQ�JURZ��2OG�JURZWK�LV
KLVWRULFDO�UHSRUWV��ZDYHV�EURNH�RQ�WKH�EOXIIV� GHILQHG�LQ�WKLV�VHTXHQFH�DV�WKH�VWDJH�ZKHQ�WKH
WKHUH�ZHUH�QR�EHDFKHV�RU�GXQHV� RULJLQDO�LQYDGLQJ�WUHHV�DUH�EHJLQQLQJ�WR�EH

&RDVWDO�VKUXE�JHQHUDOO\�RFFXUV�RQ�D�QDUURZ�VWULS 2OG�JURZWK�UHGZRRG�DQG�'RXJODV�ILU�IRUHVWV�DUH
EHWZHHQ�GXQHV�DQG�FRDVWDO�FRQLIHURXV�IRUHVW� FKDUDFWHUL]HG�E\�ODUJH�JDSV�EHWZHHQ�ROG�WUHHV�
$OWKRXJK�VXEMHFW�WR�OHVV�ZLQG�DQG�VDOW�VSUD\ PDQ\�DJH�FODVVHV�RI�WUHHV�IURP�\RXQJ�WR�ROG��D
WKDQ�GXQHV�DQG�VWUDQG�FRPPXQLWLHV��YHJHWDWLRQ PXOWLVWRULHG�FDQRS\��ODUJH�VQDJV��GHDG�WUHHV��
PD\�VWLOO�H[KLELW�ZLQG�SUXQLQJ�DQG�PD\�WDNH�RQ DQG�ODUJH�GRZQHG�ORJV��
D�ORZ�RU�SURVWUDWH�IRUP��&RDVWDO�VKUXE�LQFOXGHV
DUHDV�GRPLQDWHG�E\�HYHUJUHHQ�VKUXE�VSHFLHV� 5163�VWDII�LV�PDQDJLQJ�WKH�UHGZRRG�IRUHVWV�WR
ZLQG�SUXQHG�WUHHV��RU�ORZ�JURZLQJ�VKUXEV UHWXUQ�QDWXUDO�SURFHVVHV�RI�HFRORJLFDO�VXFFHVVLRQ
LQWHUPL[HG�ZLWK�KHUEDFHRXV�VSHFLHV�DQG�JUDVVHV� WR�WKHVH�DUHDV��1DWXUDO�SK\VLFDO�GLVWXUEDQFH
&R\RWH�EUXVK��%DFFKDULV�SLOXODULV���VDODO IDFWRUV�DIIHFWLQJ�WKH�UHGZRRG�IRUHVW�DUH
�*DXOWKHULD�VKDOORQ���VDOPRQEHUU\��5XEXV IORRGLQJ��ILUH��ZLQG��DQG�VORSH�LQVWDELOLW\��7KH
VSHFWDELOLV���OXSLQH��/XSLQXV�VSS����DQG %DOG�+LOOV�SUDLULHV�DQG�RDN�ZRRGODQGV�DUH
RFHDQVSUD\��+RORGLVFXV�GLVFRORU��DUH�FRPPRQ PDQDJHG�WR�UHVWRUH�SURFHVVHV�QHFHVVDU\�IRU�WKHLU
VSHFLHV��7KH�PRVW�FRPPRQ�ZLQG�SUXQHG�WUHHV SHUSHWXDWLRQ��%DOG�+LOOV�SUDLULHV�DQG�RDN
DUH�6LWND�VSUXFH�DQG�UHG�DOGHU� ZRRGODQGV�DUH�EHLQJ�LQYDGHG�E\�'RXJODV�ILU

3ODQW�6XFFHVVLRQ�DQG�
1DWXUDO�'LVWXUEDQFHV

(FRORJLFDO�VXFFHVVLRQ�LV�D�VHTXHQFH�RI�FKDQJHV
LQ�WKH�QXPEHU�RU�W\SH�RI�SODQW�VSHFLHV�IRXQG�LQ

LV�FDOOHG�FOLPD[�YHJHWDWLRQ�

UHSODFHG�E\�\RXQJ�WUHHV�DJDLQ��2OLYHU�������

IRUHVW��SUREDEO\�DV�D�UHVXOW�RI�IHZHU�QDWXUDO�DQG
KXPDQ�VHW�ILUHV�

&RDVWDO�UHGZRRG�LV�QRW�GHSHQGHQW�RQ�ILUH�IRU
FRQH�VSURXWLQJ�DV�LV�WKH�JLDQW�VHTXRLD��7KH
UHJHQHUDWLRQ�RI�UHGZRRG�IRUHVWV�ZDV�RQFH
EHOLHYHG�WR�GHSHQG�RQ�GLVWXUEDQFHV�VXFK�DV�ILUH
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RU�IORRG��6WRQH������DQG�������6WRQH�DQG�9DVH\ UHGZRRG�IRUHVWV�PD\�RFFXU�DV�IUHTXHQWO\�DV
�������$QDO\VHV�RI�GLIIHUHQW�DJHV�RI�WUHHV�LQ HYHU\����\HDUV��%URZQ�DQG�6ZHWQDP�������
ORJJHG�VWDQGV�KDYH�VKRZQ�WKDW�UHGZRRG�FDQ
UHSURGXFH�HQRXJK�WR�NHHS�WKH�SRSXODWLRQ :LQG�DIIHFWV�UHGZRRGV�E\�EUHDNLQJ�RII�VWHPV
JURZLQJ��HYHQ�LQ�WKH�DEVHQFH�RI�FDWDVWURSKLF DQG�EUDQFKHV�DQG�FUHDWLQJ�ZLQGIDOOV�WKDW�PD\
GLVWXUEDQFH��9HLUV������� LQFOXGH�WKH�URRWV��+HDY\�ZLQWHU�SUHFLSLWDWLRQ

)ORRGLQJ�KDV�ERWK�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV WKHQ�WRSSOH�VKDOORZ�URRWHG�UHGZRRGV��2SHQLQJV
RQ�VWUHDPVLGH�IRUHVWV��7KH�WDOOHVW�UHGZRRG�WUHHV LQ�WKH�FDQRS\�DOVR�LQFUHDVH�WKH�OLNHOLKRRG�RI
JURZ�RQ�WKH�DOOXYLDO�IODWV�DGMDFHQW�WR�WKH�PDMRU ZLQGIDOO��6RLO�FRPSDFWLRQ�FRQWULEXWHV�WR�YXOQHU�
VWUHDPV��$OOXYLDO�IODWV�DUH�WKH�SURGXFW�RI DELOLW\�WR�ZLQGWKURZ��WUHHV�EHLQJ�XSURRWHG�E\
UHSHDWHG�IORRGLQJ�DQG�FDQ�EH�ERWK�SURGXFHG�DQG ZLQG��
UHPRYHG�E\�PDMRU�IORRGV��)LQH�JUDLQHG�VLOWV�DQG
DEXQGDQW�PRLVWXUH�LQ�DOOXYLDO�IODWV�HQFRXUDJHV /DQGVOLGHV�DUH�DQRWKHU�SK\VLFDO�SURFHVV�WKDW�FDQ
VHHGOLQJ�HVWDEOLVKPHQW��&RDVW�UHGZRRG�LV WRSSOH�WUHHV�DQG�FUHDWH�IRUHVW�RSHQLQJV��7KHUH
IDYRUHG�RYHU�RWKHU�WUHH�VSHFLHV�LQ�WKH�DOOXYLDO DUH�H[DPSOHV�RI�ODQGVOLGHV�ZKHUH�WUHHV�KDYH
IODWV�EHFDXVH�RI�LWV�DELOLW\�WR�WROHUDWH�IORRGLQJ��,W EHHQ�WRSSOHG�QHDU�WKH�7DOO�7UHHV�*URYH��
DGDSWV�WR�VXFFHVVLYH�LQXQGDWLRQ�E\�JURZLQJ�D
QHZ�VHW�RI�VXUIDFH�URRWV�LQ�WKH�QHZ�VRLO�OD\HU�

)OXFWXDWLRQV�LQ�WKH�ZDWHU�WDEOH�FDQ�DGYHUVHO\
DIIHFW�URRWV�DQG�VHHGOLQJV�LQ�DOOXYLDO�IODWV�
$JJUDGDWLRQ�RI�VWUHDPV�FDQ�DFFHOHUDWH�EDQN
HURVLRQ�DQG�GLUHFWO\�WRSSOH�WUHHV�RU�XQGHUFXW
EDQNV�DQG�H[SRVH�RU�ZHDNHQ�URRWV��DJJUDGDWLRQ
FDQ�DOVR�UDLVH�WKH�ZDWHU�WDEOH�DQG�GURZQ�WUHH
URRWV��7KH�GHSRVLWLRQ�RI�JUDYHO�FDQ�VPRWKHU
VHHGOLQJV��3HUPDQHQW�ORZHULQJ�RI�WKH�ZDWHU�WDEOH
FDQ�SUHFOXGH�UHGZRRG�VXUYLYDO�E\�UHPRYLQJ
QHHGHG�PRLVWXUH�IURP�WKH�URRWV�

0RLVW�FRDVWDO�UHGZRRG�IRUHVWV�LQ�ORZ�HOHYDWLRQV�
HVSHFLDOO\�DOOXYLDO�VWDQGV��KDYH�D�ORZHU
LQFLGHQFH�RI�ILUH�WKDQ�XSODQG�GULHU�'RXJODV�ILU
IRUHVWV��)LUHV�WKDW�DUH�QRW�LQWHQVH�HQRXJK�WR�RSHQ
WKH�FDQRS\�IDYRU�WKH�UHJHQHUDWLRQ�RI�ZHVWHUQ
KHPORFN�EXW�XVXDOO\�HOLPLQDWH�WKH�ROGHU�WUHHV�
'RXJODV�ILU�HVWDEOLVKPHQW�WKURXJK�VHHGOLQJV�LV
LQIUHTXHQW�XQGHU�D�FORVHG�FDQRS\��'RXJODV�ILU
DSSHDUV�WR�EH�IDYRUHG�E\�ILUHV�RI�JUHDW�LQWHQVLW\
WKDW�RSHQ�WKH�FDQRS\�DQG�DOORZ�OLJKW�DQG�KHDW�WR
SHQHWUDWH�WR�WKH�IRUHVW�IORRU�

/LJKWQLQJ�ILUHV�DUH�QRW�IUHTXHQW�QHDU�WKH�FRDVW�LQ
QRUWKHUQ�&DOLIRUQLD��EXW�WKHLU�LPSRUWDQFH�DV�DQ
LJQLWLRQ�VRXUFH�LQFUHDVHV�ZLWK�HOHYDWLRQ�DQG
GLVWDQFH�IURP�WKH�RFHDQ��,QWHQVH�ILUHV�RFFXU�DW
LQWHUYDOV�RI�JUHDWHU�WKDQ�����\HDUV�LQ�PRUH�PHVLF
ORZODQG�VLWHV�����¤����\HDUV�RQ�PLG�HOHYDWLRQ
DQG�FRDVWDO�XSODQG�VORSHV��DQG����\HDUV�RQ
KRWWHU��GULHU�LQODQG�VORSHV��9HLUV��������2WKHU
UHVHDUFK�VXJJHVWV�WKDW�ILUHV�LQ�PLG�HOHYDWLRQ

VDWXUDWHV�DQG�VRIWHQV�VRLOV��DQG�LQWHQVH�ZLQGV

([LVWLQJ�DQG�3DVW�
+XPDQ�&DXVHG�'LVWXUEDQFHV

/RJJLQJ�KDV�KDG�WKH�JUHDWHVW�LPSDFW�RQ�WKH
QDWXUDO�YHJHWDWLRQ�LQ�WKH�SDUNV��0RVW�RI�WKH
WLPEHU�KDUYHVWLQJ�LQ�ZKDW�LV�QRZ�5HGZRRG
1DWLRQDO�3DUN�RFFXUUHG�EHWZHHQ������DQG������
7KH�QDWLRQDO�SDUN�FRQWDLQV�EHWZHHQ��������DQG
�������DFUHV��D�OLWWOH�OHVV�WKDQ�KDOI�WKH�WRWDO
DFUHDJH�RI�DOO�IRXU�SDUNV��RI�VHFRQG�JURZWK
IRUHVWV�WKDW�DUH�LQ�YDULRXV�VWDJHV�RI�UHJURZWK�
7KH�WHUP�VHFRQG�JURZWK�LV�XVHG�KHUH�IRU�IRUHVWV
RU�VWDQGV�WKDW�UHJUHZ�DIWHU�ORJJLQJ��6RPH�VWDQGV
PD\�DFWXDOO\�KDYH�EHHQ�FXW�PRUH�WKDQ�RQFH�
0RVW�RI�WKH�VHFRQG�JURZWK�IRUHVWV�LQ�WKH
QDWLRQDO�SDUN�ZHUH�DGGHG�LQ�WKH������SDUN
H[SDQVLRQ�DQG�DUH�LQ�WKH�5HGZRRG�&UHHN�EDVLQ�
2I�WKH�PRUH�WKDQ��������DFUHV�ZLWKLQ�WKH�WKUHH
VWDWH�SDUNV��DERXW�������DFUHV�KDYH�EHHQ�ORJJHG
VLQFH�WKH�ODWH�����V�

9HJHWDWLRQ�LQ�VHFRQG�JURZWK�VWDQGV�GHSHQGV�RQ
WKH�GRPLQDQW�YHJHWDWLRQ�DW�WKH�WLPH�RI�FXWWLQJ�
KRZ�ORQJ�DJR�WKH�DUHD�ZDV�FXW��ZKLFK�VSHFLHV
ZHUH�KDUYHVWHG��ZKHWKHU�WKH�FXWWLQJ�ZDV
VHOHFWLYH�RU�FOHDUFXW��WKH�SK\VLRJUDSK\�RI�WKH�FXW
DUHD��VORSH��DVSHFW��VRLO�W\SH��HOHYDWLRQ���DQG
ZKHWKHU�WKH�FXWRYHU�DUHDV�ZHUH�UHSODQWHG�DQG
WKH�PHWKRG�RI�UHSODQWLQJ��VHHGLQJ�RU�SODQWLQJ
VHHGOLQJV���

/RJJLQJ�LQ�ROG�JURZWK�ZDV�RQFH�SULPDULO\�E\
WKH�VHHG�WUHH�PHWKRG��ZKHUH�VHOHFWHG�WUHHV�ZHUH
OHIW�DV�D�VHHG�VRXUFH�IRU�QHZ�JURZWK�DQG
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UHPRYHG�ODWHU��7KH�GRPLQDQW�WLPEHU�KDUYHVW DUH�YHU\�GLIIHUHQW�IURP�ROG�JURZWK�VWDQGV�WKDW
PHWKRG�LQ�WKH�5HGZRRG�&UHHN�EDVLQ�LQ�ZKDW FRQWDLQ�D�YDULHW\�RI�GLIIHUHQW�DJH�FODVVHV��IURP
ODWHU�EHFDPH�SDUW�RI�WKH�SDUNV�ZDV�FOHDUFXW VHHGOLQJV�WR�ROG�WUHHV�
ORJJLQJ�FRPELQHG�ZLWK�VHHGLQJ�RU�SODQWLQJ�WR
HQVXUH�UHYHJHWDWLRQ��IROORZHG�E\�WKLQQLQJ�WR 7KHUH�DUH�PRUH�'RXJODV�ILU�WUHHV�UHODWLYH�WR�WKH
SURGXFH�KLJKHU�YDOXH�WLPEHU�LQ�D�VKRUW�SHULRG� QXPEHU�RI�UHGZRRG�WUHHV�LQ�WKH�VHFRQG�JURZWK
7KLQQLQJ�LV�WKH�XVXDO�SUDFWLFH�LQ�WLPEHU�PDQDJH� IRUHVWV�WKDQ�LQ�XQFXW�IRUHVWV�LQ�WKH�SDUNV
PHQW�WR�HQVXUH�WKDW�WKH�SODQWLQJV�UHDFK �6WHSKHQ�8QGHUZRRG��5163�VXSHUYLVRU\
PHUFKDQWDEOH�VL]H�LQ�D�VKRUWHU�SHULRG�RI�WLPH�� ERWDQLVW��SHUV��FRPP�����������)ROORZLQJ�WLPEHU

7KH�JHQHUDO�SDWWHUQ�RI�SODQW�VXFFHVVLRQ�DIWHU D�PL[�RI�FRQLIHURXV�VSHFLHV�EXW�QHYHU�WKLQQHG�
WLPEHU�KDUYHVW�EHJLQV�ZLWK�VKRUW�OLYHG�DQQXDO %HFDXVH�'RXJODV�ILU�VXUYLYHV�EHWWHU�WKDQ�RWKHU
DQG�ELDQQXDO�KHUEV�LQ�WKH�ILUVW�WKUHH�\HDUV VSHFLHV�LQ�D�SODQWLQJ�PL[��PDQ\�VHFRQG�JURZWK
IROORZHG�E\�WKH�GHYHORSPHQW�RI�VKUXE�FRPPXQL� VWDQGV�DUH�DOPRVW�SXUH�'RXJODV�ILU��7KH�GHQVLW\
WLHV��HLWKHU�IURP�UHPQDQW�SODQWV�WKDW�KDYH RI�WUHHV�LQ�VWDQGV�RI����\HDU�ROG�VHFRQG�JURZWK
VXUYLYHG�WLPEHU�KDUYHVW�DQG�IORXULVKHG�RU�IURP IRUHVW�UDQJHV�IURP�������WR�������WUHHV�SHU�DFUH
LQYDGLQJ�VSHFLHV�FDSLWDOL]LQJ�RQ�WKH�GLVWXUEHG �&XVVLQV�������9HLUV�������9HLUV�DQG�/HQQR[
HQYLURQPHQW��(YHQWXDOO\��UHGXFHG�OLJKW�OHYHOV �������6RPH�VHFRQG�JURZWK�VWDQGV�LQ�WKH�SDUNV
HOLPLQDWH�DOO�EXW�WKH�PRVW�VKDGH�WROHUDQW�VSHFLHV� FRQWDLQ��������VPDOO�'RXJODV�ILU�WUHHV�SHU�DFUH�

)XWXUH�GRPLQDQW�WUHH�VSHFLHV�DUH�XVXDOO\�SUHVHQW FRQWUDVW��ROG�JURZWK�VWDQGV�FRQWDLQ�EHWZHHQ���
DV�VHHGOLQJV�LQ�HDFK�HDUO\�VXFFHVVLRQ�W\SH� DQG����ODUJH�WUHHV��VRPH�RI�ZKLFK�PD\�EH
)ROORZLQJ�ORJJLQJ��VKRUW�OLYHG�ZHHGV�GRPLQDWH 'RXJODV�ILU��9HLUV�������
IRU�DERXW�ILYH�\HDUV��+DUGZRRG�VKUXEV�EHFRPH
DEXQGDQW�LQ���WR����\HDUV�IROORZLQJ�ORJJLQJ�DQG )RUHVW�VWDQGV�VDPSOHG�LQ�WKH�SDUNV�H[KLELW�D
GRPLQDWH�IRU����WR����\HDUV� UDWLR�RI�UHGZRRG�WR�'RXJODV�ILU�LQ�WKH�FDQRS\�RI

,Q�WKH�UHGZRRG�'RXJODV�ILU�IRUHVWV�LQ�WKH�SDUNV� �����GHSHQGLQJ�RQ�LQGLYLGXDO�VWDQG�KLVWRU\��,Q
WKLFNHWV�RI�UHG�DOGHU�GHYHORSHG�DIWHU�WLPEHU�KDU� \RXQJ�VHFRQG�JURZWK�VWDQGV��WKH�VLWXDWLRQ�LV
YHVW��HVSHFLDOO\�RQ�ORZHU�VORSHV�QHDU�VWUHDPV UHYHUVHG��ZLWK�'RXJODV�ILU�RXWQXPEHULQJ
DQG�RWKHU�ZHW�DUHDV��7KHVH�WKLFNHWV�DUH�IROORZHG UHGZRRG�E\�D�IDFWRU�RI�������GHSHQGLQJ�RQ�VORSH
E\�'RXJODV�ILU�DQG�UHGZRRG�LQ�WKH�XQGHUVWRU\�DV SRVLWLRQV�DQG�DVSHFW��(DUO\�H[SHULPHQWV�RQ
WKH�VLWH�VWDELOL]HV��$OGHU�GRPLQDQFH�PD\�FRQ� WKLQQLQJ����\HDU�ROG�VHFRQG�JURZWK�SORWV�LQ�WKH
WLQXH�IRU����WR����\HDUV��,I�GLVWXUEDQFH QDWLRQDO�SDUN�GHPRQVWUDWHG�WKDW�WKLQQLQJ�FDQ
FRQWLQXHV��DV�PLJKW�RFFXU�LQ�ODQGVOLGH�DUHDV�GXH SURGXFH�VWDQGV�ZLWK�VSHFLHV�UDWLRV�VLPLODU�WR
WR�WKH�SUHVHQFH�RI�URDGV�RU�XQVWDEOH�VORSHV��DOGHU XQWUHDWHG����\HDU�ROG�VWDQGV��9HLUV�DQG�/HQQR[
PD\�UHSODFH�LWVHOI� ������

2Q�GULHU�VLWHV��EUXVK�PD\�LQYDGH��HVSHFLDOO\ 7KH�UROH�RI�ILUH�LQ�PDQDJHG�IRUHVWV�GLIIHUV�IURP
EOXHEORVVRP��&HDQRWKXV�WK\UVLIORUXV��DQG LWV�UROH�EHIRUH�(XURDPHULFDQV�LQWHUYHQHG�LQWR
FR\RWH�EUXVK��%RWK�DOGHU�DQG�EOXHEORVVRP�DUH WKH�ILUH�KLVWRU\�RI�DQ�DUHD��&'35������	������
QLWURJHQ�IL[HUV�DQG�FRQWULEXWH�WR�WKH�SURGXFWLYLW\ 2OLYH�HW�DO����%XUQLQJ�E\�$PHULFDQ�,QGLDQV�ZDV
RI�WKH�VRLO��$OGHUV�FRORQL]H�QDWXUDOO\�IURP HOLPLQDWHG��DQG�D�YLJRURXV�SURJUDP�RI�VXSSUHV�
DURXQG�VWUHDPV�DW�WKH�EDVH�RI�D�VORSH�LQ�UHVSRQVH VLRQ�RI�ERWK�PDQ�FDXVHG�DQG�OLJKWQLQJ�FDXVHG
WR�GLVWXUEDQFH�E\�ODQGVOLGHV�DQG�IORRGLQJ� ILUH�ZDV�LQVWLWXWHG��)LUH�VXSSUHVVLRQ�KDV
ZKHUHDV�EOXHEORVVRP�FRORQL]HV�ULGJHV�DQG�XSSHU SUREDEO\�KDG�OLWWOH�RU�QR�HIIHFW�RQ�ERWWRPODQG
VORSHV�LQ�UHVSRQVH�WR�ILUH� UHGZRRG�IRUHVWV�RU�LQ�WKH�ILUH�SRWHQWLDO�WKHUH�

2OG�JURZWK�IRUHVWV�GLIIHU�IURP�XQPDQDJHG 6XSSUHVVLRQ�KDV�KDG�D�JUHDWHU�HIIHFW�LQ�XSODQG
VHFRQG�JURZWK�IRUHVW�LQ�WKH�QXPEHUV�RI�LQGLYL� PL[HG�HYHUJUHHQ�DQG�'RXJODV�ILU�GRPLQDWHG
GXDO�WUHHV��QXPEHUV�RI�WUHH�VSHFLHV��DQG�DJH IRUHVWV�ZKHUH�GULHU�FRQGLWLRQV�DOORZ�OLJKWQLQJ�
VWUXFWXUH�RI�WUHHV��6HFRQG�JURZWK�VWDQGV�IHDWXUH FDXVHG�ILUHV�WR�VSUHDG��)LUH�VXSSUHVVLRQ�DOVR
WUHHV�RI�WKH�VDPH�DJH��7KHVH�HYHQ�DJHG�VWDQGV LQFUHDVHV�WKH�DPRXQW�RI�GRZQ�ZRRG�WKDW�DFWV�DV

KDUYHVW��WKH�VWDQGV�ZHUH�VHHGHG�RU�SODQWHG�ZLWK

ZLWK�YHU\�IHZ�UHGZRRG�WUHHV��9HLUV��������,Q

ROG�JURZWK�VWDQGV�W\SLFDOO\�UDQJLQJ�IURP������WR

H[FHSW�LQ�GURXJKW�\HDUV��9HLUV������DQG�������
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IXHO��VR�WKDW�ZKHQ�D�ILUH�GRHV�VWDUW��LW�LV�OLNHO\�WR RI�ZLQG���3RWHQWLDO�IRU�ZLQG�HIIHFWV�LV�JUHDWHVW
EH�PXFK�PRUH�LQWHQVH�LQ�WKRVH�DUHDV�ZKHUH�ILUHV ZKHUH�FOHDUFXWV�DUH�ULJKW�XS�WR�5163
KDYH�EHHQ�VXSSUHVVHG��&'35������	������ ERXQGDULHV�
2OLYH�HW�DO���

$PHULFDQ�,QGLDQ�EXUQLQJ�ZDV�FRQGXFWHG�LQ VSHFLHV��TXLFNO\�FRORQL]H�GLVWXUEHG�KDELWDWV
VSHFLILF�DUHDV�LQ�WKH�UHGZRRG�UHJLRQ��LQFOXGLQJ WKURXJKRXW�WKH�SDUNV�EXW�PD\�DOVR�LQYDGH�XQGLV�
LQ�DQG�DURXQG�KLJKHU�HOHYDWLRQV�LQ�WKH�JUDVVODQGV WXUEHG�QDWLYH�YHJHWDWLRQ��(VWLPDWHV�RI�WKH�SHU�
DQG�RDN�ZRRGODQGV�DERYH�WKH�IRUHVWV��&'35 FHQWDJH�RI�QRQQDWLYH�UDQJH�IURP�DERXW�����WR
�����	�������2OLYH�HW�DO���S��������7KH�SXUSRVH ����RI�WKH�WRWDO�RI�DERXW�����VSHFLHV�
ZDV�WR�SURGXFH�VHHGV�DQG�EDVNHWPDNLQJ
PDWHULDOV��LQFOXGLQJ�ILYH�ILQJHUHG�IHUQV��VSUXFH 6HYHUDO�IDFWRUV�KDYH�FRQWULEXWHG�WR�WKH�UHSODFH�
URRW��DQG�KD]HO��DV�ZHOO�DV�WR�FUHDWH�IRUDJH�IRU PHQW�RI�QDWLYH�VSHFLHV�E\�QRQQDWLYHV�LQ�WKH
GHHU�DQG�HON�WKDW�ZHUH�KXQWHG�IRU�PHDW��%XUQLQJ SDUNV�¥�WKH�LQWURGXFWLRQ�RI�KLJKO\�FRPSHWLWLYH
LQ�WDQRDN�JURYHV�FOHDUHG�WKH�JURXQG�EHQHDWK�WKH QRQQDWLYH�VSHFLHV��WKH�LQFUHDVH�LQ�JUD]LQJ��WKH
RDNV�VR�WKDW�DFRUQV�FRXOG�EH�FROOHFWHG��6FKHQFN HOLPLQDWLRQ�RI�DQQXDO�ILUHV��WKH�FXOWLYDWLRQ�RI
DQG�*LIIRUG������� IRRG�DQG�KRUWLFXOWXUDO�SODQWV��JURXQG

7KHVH�ILUHV��XQGHU�PRVW�FRQGLWLRQV��ZRXOG�RQO\ VHHGV��LQWHQWLRQDO�LQWURGXFWLRQV��DQG�WKH
FDUU\�LQ�WKH�ILQH�IXHO��VXFK�DV�JUDVV��DQG�ZRXOG SUHVHQFH�RI�KLJKZD\�FRUULGRUV�
QRW�VSUHDG�LQ�WKH�FRDUVHU�DQG�PRLVWHU�IRUHVW
IXHOV��+RZHYHU��ZLWK�WKH�GU\LQJ�ZLQGV�DQG�ODFN 2OG�JURZWK�UHGZRRG�IRUHVW�LV�WRR�VKDG\�IRU
RI�UDLQ�LQ�ODWH�VXPPHU��SUDLULH�ILUHV�FDQ�VSUHDG VRPH�QRQQDWLYH�SODQW�VSHFLHV��7LPEHU�KDUYHVW
WKRXJK�XSODQG�IRUHVWV� RSHQV�WKH�FDQRS\�DQG�DOORZV�WKH�LQYDVLRQ�RI

$PHULFDQ�,QGLDQ�EXUQLQJ�ZDV�DSSDUHQWO\�PRVW MXEDWD���5HJURZWK�RI�WKH�IRUHVW�VKDGHV�WKH
LQIOXHQWLDO�XSRQ�WKH�YHJHWDWLRQ�DW�KLJKHU�HOHYD� JURXQG��FDXVLQJ�VRPH�QRQQDWLYHV�OLNH�SDPSDV
WLRQV�DQG�VRXWK�IDFLQJ�VORSHV��VXFK�DV�WKH JUDVV�WR�GLH�RXW��2WKHU�LQYDVLYH�QRQQDWLYHV�VXFK
SUDLULHV�DQG�RDN�ZRRGODQGV�DERYH�WKH�IRUHVW DV�(QJOLVK�LY\��+HGHUD�KHOL[���(QJOLVK�KROO\
�&'35������	�������2OLYH�HW�DO����$PHULFDQ �,OH[�DTXLIROLXP���DQG�FRWRQHDVWHU��&RWRQHDVWHU
,QGLDQ�EXUQLQJ�LQ�WKH�%DOG�+LOOV�ZRRGODQGV�DQG VSS���VXUYLYH�LQ�WKH�VKDGH�DQG�GLVSODFH�QDWLYH
SUDLULHV�SUREDEO\�KDG�D�PDMRU�LQIOXHQFH�RQ�ILUH VSHFLHV��
IUHTXHQF\�LQ�WKH�DGMDFHQW�UHGZRRG�IRUHVW��EXW
WKH�PDJQLWXGH�RI�WKHVH�EXUQV�LQ�FRPSDULVRQ�WR 6RLOV�DORQJ�URDGV�DUH�SDUWLFXODUO\�VXVFHSWLEOH�WR
OLJKWQLQJ�FDXVHG�LJQLWLRQV�FDQQRW�EH�TXDQWLILHG LQYDVLRQ�E\�DOLHQ�SODQWV��7KH�VRLOV�DUH�FRQWLQXDO�
ZLWK�WKH�DYDLODEOH�GDWD� O\�GLVWXUEHG�IRU�URDG�PDLQWHQDQFH�DQG�DOVR�KDYH

7LPEHU�KDUYHVW�LQFUHDVHV�WKH�DPRXQW�RI�JURXQG PDLQWHQDQFH�HTXLSPHQW��DQG�JUDYHO�VKLSPHQWV�
GHEULV�WKDW�VHUYHV�DV�IXHO��+DUYHVWHG�VWDQGV�ZHUH
URXWLQHO\�WUHDWHG�IRU�VODVK�UHPRYDO��RIWHQ 6RPH�RI�WKH�QRQQDWLYH�SODQWV�GLVUXSW�QDWXUDO
WKURXJK�FRQWUROOHG�EXUQLQJ��6HFRQG�JURZWK HFRORJLFDO�SURFHVVHV��GHJUDGH�QDWLYH�ZLOGOLIH
IRUHVWV�WKDW�ZHUH�QRW�WKLQQHG�DV�LQWHQGHG�XQGHU�D KDELWDW��DQG�GLVSODFH�QDWLYH�YHJHWDWLRQ��6RPH
FRPPHUFLDO�PDQDJHPHQW�UHJLPH�KDYH�D�JUHDWHU QRQQDWLYH�SODQWV�KDYH�EHHQ�DVVLJQHG�KLJK�SULRU�
FKDQFH�RI�ODUJH�DQG�LQWHQVH�ILUHV�WKDQ�ROG� LW\�IRU�FRQWURO�LQ�WKH�SDUNV��7DQV\�UDJZRUW
JURZWK�IRUHVWV��ZKLFK�WHQG�WR�EH�FRROHU�DQG�KDYH �6HQHFLR�MDFREDHD��DQG�&DQDGD�DQG�EXOO�WKLVWOH
OHVV�IXHO�DYDLODEOH��6HFRQG�JURZWK�IRUHVWV�LQ�WKH �&LUVLXP�DUYHQVH�DQG�&��YXOJDUH��DUH
SDUNV�FRQWDLQ�D�JUHDWHU�DPRXQW�RI�IXHOV�WKDW XQSOHDVDQW��XQSDODWDEOH��DQG�RU�WR[LF�WR�ZLOGOLIH�
DOORZ�D�JURXQG�ILUH�WR�PRYH�XS�LQWR�D�FDQRS\� (XURSHDQ�EHDFK�JUDVV��$PPRSKLOD�DUHQDULD�

+DUYHVWHG�DUHDV�RSHQ�XS�WKH�IRUHVW�DQG�LQFUHDVH E\�WUDSSLQJ�VDQG�DQG�EXU\LQJ�QDWLYH�SODQWV�
WKH�VXVFHSWLELOLW\�RI�ZLQG�HIIHFWV��:LQG�HIIHFWV (XURSHDQ�EHDFK�JUDVV��SDPSDV�JUDVV
LQFOXGH�OLPE�EUHDNDJH��WUHH�PRUWDOLW\��DQG�ZLQG� �&RUWDGHULD�MXEDWD���6FRWFK�EURRP��&\WLVXV
WKURZ��WUHHV�XSURRWHG�RU�EUHDNLQJ�GXH�WR�IRUFH VFRSDULXV���)UHQFK�EURRP��*HQLVWD

1RQQDWLYH�SODQWV��DOVR�FDOOHG�H[RWLF�RU�DOLHQ

GLVWXUEDQFH�IURP�WLPEHU�KDUYHVW��ZLQGERUQH

VSHFLHV�VXFK�DV�SDPSDV�JUDVV��&RUWDGHULD

D�FRQWLQXDO�VRXUFH�RI�VHHGV�IURP�YHKLFOHV�

GHJUDGHV�QDWLYH�SODQW�DQG�VQRZ\�SORYHU�KDELWDW



1DWXUDO�5HVRXUFHV
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PRQVSHVVXODQD���DQG�+LPDOD\D�EHUU\��5XEXV DQG�XVXDOO\�UHSHDWHG�DWWHPSWV�IRU�VXFFHVVIXO
GLVFRORU��VKDGH�RXW�ORZHU�JURZLQJ�QDWLYH FRQWURO�
YHJHWDWLRQ��,Q�FRQWUDVW��(QJOLVK�KROO\��FRWRQ�
HDVWHU��DQG�(QJOLVK�LY\�DUH�VORZ�JURZLQJ��VKDGH�
WROHUDQW�VSHFLHV�WKDW�LQYDGH�WKH�XQGHUVWRU\�RI
QDWLYH�IRUHVWV�DQG�JUDGXDOO\�RXWFRPSHWH�WKH
QDWLYH�SODQWV��5HFHQWO\�GLVFRYHUHG�QRQQDWLYH
VSHFLHV�¥�SXUSOH�NQDSZHHG��&HQWDXUHD�VSS����D
QR[LRXV�ZHHG�UHODWHG�WR�VWDU�WKLVWOH��DQG
3HUXYLDQ�OLO\��$OVWURPHULD�DXUDQWLDFD���DQ
DJJUHVVLYH�SODQW�WKDW�KDV�HVFDSHG�IURP
FXOWLYDWLRQ��JDUGHQ�HVFDSH���DUH�EHLQJ�WDUJHWHG
IRU�FRQWURO�

6RPH�SODQW�VSHFLHV�IRXQG�LQ�WKH�SDUNV�DUH�QDWLYH
WR�&DOLIRUQLD�EXW�QRW�WR�WKH�QRUWK�FRDVW�UHJLRQ�RU
WKH�SDUNV��7KHVH�VSHFLHV�KDYH�EHFRPH
HVWDEOLVKHG�LQ�WKH�SDUNV�WKURXJK�SODQWLQJ�IRU
FRPPHUFLDO�KDUYHVW�RU�IRU�KRUWLFXOWXUDO
SXUSRVHV��0RQWHUH\�SLQH��3LQXV�UDGLDWD��DQG
0RQWHUH\�F\SUHVV��&XSUHVVXV�PDFURFDUSD��DUH
H[DPSOHV��1HLWKHU�RI�WKHVH�VSHFLHV�RFFXUV
QDWXUDOO\�LQ�QRUWKZHVWHUQ�&DOLIRUQLD��EXW�ERWK
WKULYH�ZKHQ�SODQWHG��0RQWHUH\�SLQH�ZDV�DHULDOO\
VHHGHG�LQ������LQ�DERXW�����DFUHV�LQ�WKH�7RP
0F'RQDOG�&UHHN�DUHD�LQ�WKH�5HGZRRG�&UHHN
EDVLQ�IROORZLQJ�WLPEHU�KDUYHVW��7KH�SLQH�ZDV
DOVR�SODQWHG�DORQJ�+LJKZD\�����LQ�VRPH�DUHDV
LQ�WKH�SDUNV��5HVHDUFK�RQ�WKH�VWDQG�LQ�WKH
5HGZRRG�&UHHN�EDVLQ�VXJJHVWV�WKDW��LQ�WKH
DEVHQFH�RI�ILUH��WKH�SLQH�ZLOO�GLH�RXW�EHFDXVH
VHHGOLQJV�ZLOO�QRW�FRPSHWH�ZLWK�QDWLYH�WUHHV�

1RQQDWLYH�SODQWV�DUH�FRQWUROOHG�XQGHU�D�SURJUDP
GHVFULEHG�LQ�WKH�136������([RWLF�3ODQW�0DQ�
DJHPHQW�3ODQ��WKH������6WDWH�5HGZRRG�3DUNV
*HQHUDO�3ODQ��DQG�WKH�&DOLIRUQLD�'HSDUWPHQW�RI
3DUNV�DQG�5HFUHDWLRQ©V�5HVRXUFH�0DQDJHPHQW
'LUHFWLYHV��7KH�QDWLRQDO�SDUN�SODQ�GHVFULEHV
REMHFWLYHV��VWUDWHJLHV��DQG�FRQWURO�WHFKQLTXHV�
DVVHVVHV�WKUHDWV��DQG�DVVLJQV�D�SULRULW\�IRU
VSHFLHV�WR�EH�FRQWUROOHG��&RQWURO�HIIRUWV�DUH
GLUHFWHG�ZKHUH�WKHUH�LV�VLJQLILFDQW�ULVN�WR�RWKHU
VSHFLHV�RU�HFRORJLFDO�SURFHVVHV�DQG�ZKHUH
VXFFHVVIXO�FRQWURO�LV�ERWK�HFRQRPLFDOO\�DQG
ELRORJLFDOO\�OLNHO\��0HWKRGV�RI�FRQWURO�RQ
XQZDQWHG�SODQW�VSHFLHV�LQFOXGH�PHFKDQLFDO
UHPRYDO�E\�KDQG�RU�ZLWK�WRROV��EXUQLQJ�WR
UHPRYH�VWDQGLQJ�SODQWV�DQG�SHUKDSV�VWHULOL]H�WKH
VRLO�RI�VHHGV��DQG�FKHPLFDO�FRQWURO�DV�D�ODVW
UHVRUW��2IWHQ�D�FRPELQDWLRQ�RI�FRQWURO
WHFKQLTXHV�LV�QHFHVVDU\��(DFK�ORFDWLRQ�DQG
WDUJHW�VSHFLHV�UHTXLUHV�D�VSHFLILF�SUHVFULSWLRQ

:,/'/,)(

$QLPDO�VSHFLHV�GLYHUVLW\�LV�ORZHU�LQ�WKH�XSODQG
UHGZRRG�IRUHVW�FRPPXQLW\��HVSHFLDOO\�WKH
\RXQJHU�DJHG�UHGZRRG�IRUHVW�FRPPXQLW\��LQ
FRPSDULVRQ�WR�RWKHU�SODQW�FRPPXQLWLHV��VXFK�DV
ULSDULDQ�IRUHVWV��EHFDXVH�RI�ORZHU�SODQW�GLYHUVLW\
DQG�OHVV�VWUXFWXUDO�FRPSOH[LW\�LQ�WKH�FDQRS\�
7KH�PRVDLF�RI�IRUHVW��SUDLULH��VWUHDPVLGH�
DTXDWLF��DQG�FRDVWDO�DUHDV�SURYLGHV�KDELWDW
GLYHUVLW\�IRU�ZLOGOLIH�
�
7KH�PRLVW�FRRO�FRDVWDO�HQYLURQPHQW�RI�WKH�ROG�
JURZWK�IRUHVW�IDYRUV�VDODPDQGHUV�DQG�IURJV�RYHU
OL]DUGV�DQG�VQDNHV��ZKLFK�DUH�PRUH�FRPPRQ�LQ
WKH�GULHU�SUDLULHV�DQG�RDN�ZRRGODQGV��3DFLILF
WUHHIURJV��+\OD�UHJLOOD��DUH�FRPPRQ�LQ�PDUVKHV�
PHDGRZV��ZRRGORWV��EUXVK��DQG�GLVWXUEHG�DUHDV�
1RUWKHUQ�UHG�OHJJHG�IURJV��5DQD�DXURUD�DXURUD�
DUH�FRPPRQ�LQ�VRPH�SDUWV�RI�WKH�SDUNV��7KHVH
IURJV�XVH�WKH�FRDVWDO�SRQGV�LQODQG�IURP�&UHVFHQW
%HDFK�DQG�RWKHU�RSHQ�ERGLHV�RI�IUHVKZDWHU
DVVRFLDWHG�ZLWK�ZHWODQGV�DQG�VORXJKV�IRU�EUHHG�
LQJ��7KH�FORVHO\�UHODWHG�&DOLIRUQLD�UHG�OHJJHG
IURJ��5��D��GUD\WRQLL��WKDW�LQKDELWV�DUHDV�VRXWK�RI
WKH�SDUNV�LV�OLVWHG�DV�D�WKUHDWHQHG�VSHFLHV��7KH
UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�VXEVSHFLHV�QRUWK
RI�0DULQ�&RXQW\��&DOLIRUQLD��LV�SRRUO\�XQGHU�
VWRRG��)HGHUDO�5HJLVWHU��������7KH�QRUWKHUQ
UHG�OHJJHG�IURJ�LV�GHFOLQLQJ�LQ�%ULWLVK�&ROXPELD�
:DVKLQJWRQ��DQG�2UHJRQ��+D\HV�DQG�-HQQLQJV
�������PDQ\�RI�WKH�FRDVWDO�ZDWHUVKHGV�WKDW�WKH
QRUWKHUQ�UHG�OHJJHG�IURJ�LQKDELWV�KDYH�VXVWDLQHG
VLJQLILFDQW�DOWHUDWLRQ�UHODWHG�WR�WLPEHU�KDUYHVW
�&DOLIRUQLD�'HSDUWPHQW�RI�)RUHVWU\�DQG�)LUH
3URWHFWLRQ��������%HFDXVH�RI�WKH�WKUHDW�WR�WKH
QRUWKHUQ�UHG�OHJJHG�IURJ�LQ�WKH�QRUWKHUQ�SDUW�RI
LWV�UDQJH��DV�ZHOO�DV�WR�DPSKLELDQ�SRSXODWLRQV
WKURXJKRXW�&DOLIRUQLD��WKH�SDUNV©�SRSXODWLRQV�RI
UHG�OHJJHG�IURJV�VKRXOG�EH�PRQLWRUHG
�&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH������
6HDQ�-��%DUU\��8&�'DYLV�6FKRRO�RI�0HGLFLQH�
SHUV��FRPP������������

7KH�VDODPDQGHUV�LQFOXGH�WKH�QRUWKZHVWHUQ
VDODPDQGHU��$PE\VWRPD�JUDFLOH���3DFLILF�JLDQW
VDODPDQGHU��'LFDPSWRGRQ�WHQHEURVXV���VRXWKHUQ
WRUUHQW�VDODPDQGHU��5K\DFRWULWRQ�YDULHJDWXV��
WKH�URXJK�VNLQQHG�QHZW��7DULFKD�JUDQXORVD��
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'HO�1RUWH�VDODPDQGHU��3OHWKRGRQ�HORQJWXV�� ,Q�DGGLWLRQ�WR�VSHFLHV�FRQILQHG�WR�WKH�PRLVW
(QVDWLQD��(QVDWLQD�HVFKVFKROW]LL���WKUHH�VSHFLHV FRDVWDO�KDELWDWV��RWKHU�VPDOO�PDPPDOV�LQFOXGH
RI�DUERUHDO�VDODPDQGHU��$QHLGHV���DQG�&DOLIRUQLD VHYHUDO�VSHFLHV�RI�GHHUPLFH��3HURP\VFXV�VSS���
VOHQGHU�VDODPDQGHU��%DWUDFKRVHSV�DWWHQXDWXV�� GXVN\�IRRWHG�ZRRGUDW��1HRWRPD�IXVFLSHV��

5HSWLOH�GLYHUVLW\�LV�JHQHUDOO\�ORZ�LQ�ROG�JURZWK
IRUHVWV��DQG�WKHUH�DUH�IHZHU�OL]DUGV�LQ�WKHVH�DUHDV
DV�ZHOO��3RQG�WXUWOHV�RFFDVLRQDOO\�RFFXU�LQ
VWUHDPV�DQG�SRQGV�IRUPHG�E\�ORJJLQJ��7KH
KLJKHVW�GLYHUVLW\�RI�VQDNHV�DQG�OL]DUGV�LV�IRXQG
LQ�GULHU�XSODQG�DUHDV�RI�-HGHGLDK�6PLWK
5HGZRRGV�6WDWH�3DUN�DQG�LQ�WKH�%DOG�+LOOV
SUDLULHV�DQG�RDN�ZRRGODQGV��1RUWKZHVWHUQ�DQG
ZHVWHUQ�WHUUHVWULDO�JDUWHU�VQDNHV��7KDPQRSKLV
RUGLQRLGHV�DQG�7��HOHJDQV���UDFHUV��&ROXEHU
FRQVWULFWRU���DQG�JRSKHU�VQDNHV��3LWXRSKLV
PHODQROHXFXV��DUH�WKH�PRVW�FRPPRQ�VQDNHV�
:HVWHUQ�IHQFH�OL]DUGV��6FHORSRUXV�RFFLGHQWDOLV�
DQG�QRUWKHUQ�IHQFH�OL]DUGV��(OJDULD�FRHUXOHXV�
DUH�WKH�PRVW�FRPPRQ�OL]DUGV�

0RUH�WKDQ�����VSHFLHV�RI�ELUGV�KDYH�EHHQ
UHSRUWHG�LQ�WKH�SDUNV������RI�ZKLFK�DUH�NQRZQ�WR
EUHHG�LQ�WKH�SDUNV��6OLJKWO\�PRUH�WKDQ�����RI
WKHVH�VSHFLHV�DUH�QHRWURSLFDO�PLJUDQWV��ELUGV�IRU
ZKLFK�WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�ZLQWHUV
VRXWK�RI�WKH�0H[LFDQ�ERUGHU���0RVW�RI�WKHVH
QHRWURSLFDO�PLJUDQWV�DUH�VRQJELUGV��ZKLFK�KDYH
RQO\�UHFHQWO\�EHHQ�UHFRJQL]HG�DV�VHULRXVO\
GHFOLQLQJ�RQ�WKHLU�EUHHGLQJ�DQG�ZLQWHULQJ
JURXQGV�

7KH�SDUNV�KDYH�VXLWDEOH�KDELWDW�IRU�D�QXPEHU�RI
VPDOO�PDPPDOV�ZKRVH�UDQJH�LV�FRQILQHG�WR
PRLVW��GHQVH��FRQLIHURXV�IRUHVWV�DQG�DVVRFLDWHG
FRDVWDO�KDELWDWV�LQ�WKH�3DFLILF�1RUWKZHVW��7KHVH
LQFOXGH�WKH�PDUVK�VKUHZ��6RUH[�EHQGLULL��
VKUHZPROH��1HXURWULFKXV�JLEEVLL���FRDVW�PROH
�6FDSDQXV�RUDULXV���PRXQWDLQ�EHDYHU
�$SORGRQWLD�UXID���&DOLIRUQLD�UHG�EDFNHG�YROH
�&OHLWKURQRP\V�FDOLIRUQLFXV���UHG�WUHH�YROH
�$UERULPXV�ORQJLFDXGXV���7RZQVHQG
V�YROH
�0LFURWXV�WRZQVHQGLL���DQG�3DFLILF�MXPSLQJ
PRXVH��=DSXV�WULQRWDWXV���7KHVH�VSHFLHV�KDYH
EHHQ�UHFRUGHG�LQ�DOO�WKUHH�VWDWH�SDUNV��H[FHSW�IRU
WKH�VKUHZ��UHG�WUHH�YROH��DQG�7RZQVHQG
V�YROH�
7KH�ODWWHU�WZR�VSHFLHV�KDYH�EHHQ�REVHUYHG�LQ
-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN��7KHUH�DUH
UHFRUGV�RI�WKH�VKUHZ�DQG�WKH�UHG�WUHH�YROH�IURP
'HO�1RUWH�&RDVW�5HGZRRGV�6WDWH�3DUN�IURP
VWXGLHV�GRQH�LQ�FRQMXQFWLRQ�ZLWK�WKH�UHDOLJQPHQW
RI�WKH�KLJKZD\�DW�&XVKLQJ�&UHHN�

ZHVWHUQ�KDUYHVW�PRXVH��5HLWKURGRQWRP\V
PHJDORWLV���OLWWOH�EURZQ�EDW��0\RWLV�OXFLIXJXV��
<XPD�P\RWLV��0\RWLV�\XPDQHQVLV���&DOLIRUQLD
P\RWLV��0\RWLV�FDOLIRUQLFXV���DQG�7RZQVHQG©V
ELJ�HDUHG�EDW��3OHFRWXV�WRZQVHQGLL��

6SHFLHV�NQRZQ�WR�RFFXU�LQ�WKH�SDUNV�WKDW�DUH
IRXQG�LQ�KLJKHU�QXPEHUV�LQ�ROG�JURZWK�IRUHVW
DUH�3DFLILF�JLDQW�VDODPDQGHUV��'LFDPSWRGRQ
WHQHEURVXV���PDUEOHG�PXUUHOHWV��%UDFK\UDPSKXV
PDUPRUDWXV���DQG�IO\LQJ�VTXLUUHOV��*ODXFRP\V
VDEULQXV���7KH�SUHVHQFH�RI�WKHVH�VSHFLHV�FDQ�EH
XVHG�DV�DQ�LQGLFDWRU�RI�HFRV\VWHP�KHDOWK�

/DUJH�PDPPDOV�WKDW�PD\�EH�VSRWWHG�E\�YLVLWRUV
DUH�WKH�JUD\�IR[��FR\RWH��EODFN�EHDU��ULYHU�RWWHU�
EREFDW��PRXQWDLQ�OLRQ��EODFN�WDLOHG�GHHU�
5RRVHYHOW�HON��VHDOV��DQG�VHD�OLRQV��*UD\�ZKDOHV
DUH�DOVR�VHHQ�IURP�RFHDQ�RYHUORRNV�RU�IURP
FRDVWDO�EHDFKHV�RQ�WKHLU�DQQXDO�PLJUDWLRQV
EHWZHHQ�QRUWKHUQ�IHHGLQJ�JURXQGV�DQG�FDOYLQJ
DUHDV�RII�WKH�FRDVW�RI�%DMD�&DOLIRUQLD��0H[LFR��

&OHDUFXWWLQJ�RI�IRUHVWV�LQ�WKH�&RDVW�5DQJH�KDV
SURYLGHG�DUWLILFLDO�FOHDULQJV�VXLWDEOH�IRU�5RRVH�
YHOW�HON��EODFN�EHDU��DQG�EODFN�WDLOHG�GHHU��7KHVH
FXWRYHU�ODQGV�LQ�DQG�DURXQG�WKH�SDUNV�SURYLGH
H[FHOOHQW�KDELWDW�DQG�UHVXOWHG�LQ�DQ�LQFUHDVH�LQ
QXPEHUV�GXULQJ�WKH�SHULRG�RI�LQWHQVLYH�ORJJLQJ�
1HZ�SODQW�JURZWK�LV�DEXQGDQW�RQ�FOHDU�FXW
IRUHVW�ODQGV��DQG�LW�LV�PRUH�QXWULWLRXV�WKDQ�ROGHU
SODQW�PDWHULDO��8VH�RI�VHFRQG�JURZWK�IRUHVWHG
DUHDV�E\�HON��GHHU��DQG�EODFN�EHDU�KDV�GHFOLQHG
UHODWLYH�WR�ZKHQ�WKHVH�DUHDV�ZHUH�ILUVW�FXW�

&XUUHQWO\�LQ�+XPEROGW�DQG�'HO�1RUWH�&RXQWLHV�
HON�DSSHDU�WR�EH�H[SDQGLQJ�WKHLU�UDQJH�IURP
SRSXODWLRQ�FHQWHUV�ORFDWHG�RQ�ERWK�SULYDWH�DQG
SXEOLF�ODQGV�QHDU�%LJ�/DJRRQ��DORQJ�3UDLULH
&UHHN��DORQJ�WKH�*ROG�%OXIIV��LQ�WKH�ORZHU
5HGZRRG�&UHHN�DUHD��DQG�LQ�WKH�%DOG�+LOOV
�5LFN�:DOOHQ��5163�ILVK�DQG�ZLOGOLIH�ELRORJLVW�
SHUV��FRPP��������������5RRVHYHOW�HON�DUH
FRPPRQO\�VHHQ�LQ�PHDGRZV�DQG�RSHQ�SDVWXUHV
DORQJ�+LJKZD\�����QHDU�2ULFN�DQG�LQ�(ON
3UDLULH�DQG�DORQJ�*ROG�%OXIIV�%HDFK�LQ�3UDLULH
&UHHN�5HGZRRGV�6WDWH�3DUN��,Q������WKHUH�ZHUH
IRXU�KHUGV�LQ�WKDW�SDUN��WRWDOOLQJ�DERXW����
DQLPDOV��(ON�KDYH�EHHQ�QRWHG�UHFHQWO\�LQ
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-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN�DQG �����DQG�����������SHUPLWV�ZHUH�LVVXHG�DQG
YLFLQLW\�� ����HON�ZHUH�WDNHQ��7KH�EXUQLQJ�RI�JUDVVODQGV

7KH�*ROG�%OXIIV�%HDFK�KHUG�XVHV�EHDFK�GXQH LQFUHDVHV�WKH�QXWULWLRQDO�YDOXH�RI�WKH�IRUDJH�
DUHDV�DQG�FRDVWDO�VSUXFH�IRUHVWV�IRU�FRYHU�
PDWLQJ�DQG�FDOYLQJ�DUHDV��DQG�IRUDJH��,Q�WKH 7KHUH�DUH�SUREDEO\�PRUH�EODFN�EHDUV�LQ�WKH
%DOG�+LOOV��WKH�KHUG�LV�DVVRFLDWHG�ZLWK�WKH UHJLRQ�WKDQ�ZKHQ�(XUR¤$PHULFDQV�ILUVW�DUULYHG
SUDLULHV��HVSHFLDOO\�LQ�WKH�VSULQJ�DQG�IDOO��(ON�XVH LQ�ODUJH�QXPEHUV�DIWHU�WKH�*ROG�5XVK��7KLV
RI�WKH�QHDUE\�VHFRQG�JURZWK�IRUHVW�LV�JUHDWHVW LQFUHDVH�FDQ�EH�DWWULEXWHG�WR�OHVV�FRPSHWLWLRQ
GXULQJ�WKH�PDWLQJ�VHDVRQ�LQ�6HSWHPEHU�DQG ZLWK�JUL]]O\�EHDUV�DIWHU�WKHLU�H[WLUSDWLRQ�LQ�WKH
2FWREHU��+DELWDW�FKDUDFWHULVWLFV�LPSRUWDQW�WR�HON HDUO\�����V�DQG�DQ�LQFUHDVH�RI�IDYRUDEOH�KDELWDW
LQFOXGH�IRUDJH�DUHDV��PDWLQJ�DQG�FDOYLQJ IROORZLQJ�H[WHQVLYH�WLPEHU�KDUYHVW�LQ�WKH�UHJLRQ�
JURXQGV��WUDYHO�FRUULGRUV��UHVWLQJ�DUHDV��DQG %ODFN�EHDUV�DUH�DWWUDFWHG�WR�KXPDQ�IRRGV�DQG
HVFDSH�FRYHU� TXLFNO\�OHDUQ�WR�DVVRFLDWH�KXPDQV�ZLWK�IRRG�

7KH�RSSRUWXQLW\�WR�VHH�HON�LV�RQH�RI�WKH�PDLQ SURJUDP�WKDW�UHOLHV�RQ�HGXFDWLQJ�SDUN�XVHUV
DWWUDFWLRQV�RI�WKH�SDUNV��(ON�3UDLULH�LQ�3UDLULH DERXW�WKH�LPSRUWDQFH�RI�SURSHU�VWRUDJH�DQG
&UHHN�5HGZRRGV�6WDWH�3DUN�LV�ZHOO�NQRZQ�IRU GLVSRVDO�RI�IRRG�UHODWHG�LWHPV�DQG�WUDVK��7KH
LWV�HON�KHUG��7KHLU�ODUJH�VL]H��LPSUHVVLYH�DQWOHUV� SURJUDP�DOVR�LQFOXGHV�DYHUVLYH�FRQGLWLRQLQJ�RI
DQG�KDELW�RI�IUHTXHQWLQJ�RSHQ�SDVWXUHV�PDNH EHDUV�WR�KXPDQV�DQG�KXPDQ�IRRG�VRXUFHV�
5RRVHYHOW�HON�WKH�PRVW�SURPLQHQW�DQLPDO�LQ�WKH 1XPHURXV�KXPDQ�IRRG�VRXUFHV�VXFK�DV�JDUEDJH
SDUNV��9LVLWRUV�GULYLQJ�WKURXJK�3UDLULH�&UHHN DQG�JDUGHQV�H[LVW�DGMDFHQW�WR�WKH�SDUNV��PDNLQJ
5HGZRRGV�6WDWH�3DUN��1HZWRQ�%��'UXU\�6FHQLF LW�GLIILFXOW�WR�NHHS�WKH�EHDUV�IURP�OHDUQLQJ�WR
3DUNZD\��RU�DORQJ�+LJKZD\�����QHDU�'DYLVRQ DVVRFLDWH�KXPDQV�ZLWK�IRRG�
5DQFK�RIWHQ�VWRS�WR�ZDWFK�RU�SKRWRJUDSK�WKH�HON�
7KHUH�DUH�QR�UHSRUWV�RI�HON�VHULRXVO\�LQMXULQJ 0RXQWDLQ�OLRQV�DSSHDU�WR�EH�LQFUHDVLQJ�LQ�QXP�
KXPDQV��HYHQ�WKRXJK�KXPDQV�DSSURDFK�FORVHO\ EHUV�LQ�QRUWKHUQ�&DOLIRUQLD�DQG�DUH�EHLQJ�VHHQ
GHVSLWH�VLJQV�ZDUQLQJ�RI�SRWHQWLDO�GDQJHU�IURP PRUH�IUHTXHQWO\�LQ�WKH�SDUNV�RYHU�WKH�SDVW�IHZ
WKHVH�ZLOG�DQLPDOV� \HDUV��6RPH�UHSRUWHG�HQFRXQWHUV�ZLWK�PRXQWDLQ

7KHUH�DUH�KLVWRULFDO�UHSRUWV�RI�¦EDQGV�RI IOHH�LPPHGLDWHO\�DW�WKH�VLJKW�RI�KXPDQV��6XFK
KXQGUHGV��SHUKDSV�WKRXVDQGV§�RI�HON�LQ�WKH�DUHD UHSRUWV�WULJJHU�FORVH�PRQLWRULQJ�E\�5163�VWDII
LQ�����¤����(ON�ZHUH�NLOOHG�LQ�JUHDW�QXPEHUV�LQ WR�SURWHFW�SXEOLF�VDIHW\��,I�QHFHVVDU\��WUDLOV�PD\
&DOLIRUQLD�IRU�IRRG�DQG�KLGHV�DV�VHWWOHPHQW EH�WHPSRUDULO\�FORVHG�WR�PLQLPL]H�KXPDQ�OLRQ
RFFXUUHG�DIWHU�WKH�*ROG�5XVK�RI�������&RQYHU� FRQWDFW�
VLRQ�RI�HON�KDELWDW�WR�FURSODQGV�IXUWKHU�UHGXFHG
QXPEHUV��(ON�SHUVLVWHG�LQ�FRDVWDO�QRUWKZHVWHUQ
&DOLIRUQLD�ZKHUH�GHQVH�IRUHVW�DQG�EUXVK�DQG
GLIILFXOW�DFFHVV�SURYLGHG�UHIXJH��+XPEROGW
&RXQW\�HON�EHFDPH�DEXQGDQW�DJDLQ�D�KXQGUHG
\HDUV�ODWHU��E\�������,Q������RQH�UHVHDUFKHU
HVWLPDWHG�WKH�&DOLIRUQLD�5RRVHYHOW�HON�SRSXOD�
WLRQ�WR�EH�������WR�������ZLWK�URXJKO\�KDOI�RI
WKRVH�LQ�DQG�DURXQG�WKH�SDUNV��0DQGHO�DQG
.LWFKHQ�������

3UHVHQW�GD\�PRUWDOLW\�RI�HON�LV�GXH�WR�SRDFKLQJ�
DFFLGHQWDO�GHDWK��PRVWO\�E\�PRWRU�YHKLFOHV���DQG
PDOQXWULWLRQ��3UHGDWLRQ�DQG�GLVHDVH�GR�QRW
DSSHDU�WR�EH�PDMRU�IDFWRUV��2FFDVLRQDO�VSHFLDO
KXQWV�RQ�DGMDFHQW�QRQSDUN�ODQGV�DUH�DOORZHG�E\
WKH�&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH�IRU
KHUG�UHGXFWLRQV��,Q�ILYH�VSHFLDO�KXQWV�EHWZHHQ

DQG�SUDLULHV�LQFUHDVHV�KDELWDW�IDYRUHG�E\�HON�DQG

7KH�SDUNV�KDYH�DQ�DFWLYH�EHDU�PDQDJHPHQW

OLRQV�KDYH�EHHQ�XQXVXDO�LQ�WKDW�WKH�OLRQV�GLG�QRW

5$5(��7+5($7(1('��$1'
(1'$1*(5('�63(&,(6

7KUHDWHQHG��HQGDQJHUHG��FDQGLGDWH��UDUH��DQG
VHQVLWLYH�SODQWV�DQG�DQLPDOV�WKDW�DUH�NQRZQ�WR
LQKDELW�WKH�SDUNV�RU�IRU�ZKLFK�VXLWDEOH�KDELWDW
H[LVWV�DUH�SUHVHQWHG�LQ�DSSHQGL[�+��$OO�OLVWHG
WHUUHVWULDO�VSHFLHV�LQ�WKH�SDUNV�DUH�ELUGV�

7KUHDWHQHG�DQG�(QGDQJHUHG�3ODQWV

1R�IHGHUDOO\�RU�VWDWH�OLVWHG��SURSRVHG��RU
FDQGLGDWH�SODQW�VSHFLHV�KDYH�EHHQ�HQFRXQWHUHG
LQ�WKH�SDUNV�E\�5163�ERWDQLVWV��1R�V\VWHPDWLF
VXUYH\V�RI�WKH�SDUNV�VSHFLILFDOO\�IRU�WKHVH�RU
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RWKHU�VHQVLWLYH�SODQW�VSHFLHV�KDYH�EHHQ�GRQH� REYLRXV�GHFDGHQFH��ODUJH��OLYH�FRQLIHURXV�WUHHV
VXUYH\V�IRU�UDUH�RU�VHQVLWLYH�SODQWV�DUH�LQFLGHQWDO ZLWK�GHIRUPLWLHV�VXFK�DV�FDYLWLHV��EURNHQ�WRSV�
WR�UHVRXUFH�PDQDJHPHQW�RU�GHYHORSPHQW DQG�GZDUI�PLVWOHWRH�LQIHFWLRQV���7KH�RYHUVWRU\
SURMHFWV��:HVWHUQ�UHG�OLOO\��/LOLXP�RFFLGHQWDOH� VKRXOG�FRQWDLQ�WUHHV�WKDW�DUH����LQFKHV�RU�JUHDWHU
LV�D�IHGHUDOO\�OLVWHG�HQGDQJHUHG�SODQW�VSHFLHV GLDPHWHU�DW�EUHDVW�KHLJKW��GEK��DQG�VKRXOG�FRP�
WKDW�RFFXUV�QHDU�WKH�SDUNV��7KHUH�DUH�QR�UHFRUGV SULVH�DW�OHDVW�����RI�WKH�WRWDO�FDQRS\�FORVXUH��,Q
RI�VSHFLPHQV�IURP�WKH�SDUNV��7KH�FORVHVW�NQRZQ LQODQG�IRUHVWV�DGMDFHQW�WR�WKH�SDUNV��VRPH�VWDQGV
SRSXODWLRQ�LV�QRUWK�RI�&UHVFHQW�&LW\��3RWHQWLDO ZLWK�OHVV�WKDQ�����RYHUVWRU\�FDQRS\�FORVXUH�DUH
KDELWDW�IRU�ZHVWHUQ�UHG�OLOO\�LQ�WKH�SDUNV�LQFOXGHV DOVR�FRQVLGHUHG�VXLWDEOH�RZO�KDELWDW��7KHVH
FRDVWDO�VFUXE�DQG�FRDVWDO�SUDLULH�YHJHWDWLRQ VWDQGV�W\SLFDOO\�KDYH�D�KDUGZRRG�XQGHUVWRU\�
W\SHV��6XUYH\V�VSHFLILFDOO\�IRU�OLOLHV�KDYH�QRW ZKLFK�LQFUHDVHV�WKH�WRWDO�FDQRS\�FORVXUH�WR����
EHHQ�FRQGXFWHG�ZLWKLQ�WKH�5163�ERXQGDULHV� RU�JUHDWHU��6XLWDEOH�KDELWDW�VKRXOG�FRQWDLQ
/LOLHV�KDYH�QRW�EHHQ�HQFRXQWHUHG�GXULQJ�VXUYH\V QXPHURXV�ODUJH�VQDJV��JURXS�FRYHU�FKDUDFWHUL]HG
LQ�FRQMXQFWLRQ�ZLWK�SURMHFWV�DW�(QGHUWV�%HDFK� E\�ODUJH�DFFXPXODWLRQV�RI�ORJV�RU�RWKHU�ZRRG\
'HHU�0HDGRZ��'H0DUWLQ��/LQFROQ��DQG�2VVDJRQ GHEULV��DQG�D�FDQRS\�RSHQ�HQRXJK�WR�DOORZ�RZOV
SUDLULHV��DQG�D�VPDOO�SUDLULH�MXVW�QRUWK�RI�WKH WR�IO\�ZLWKLQ�DQG�EHQHDWK�LW��
PRXWK�RI�5HGZRRG�&UHHN�

7KUHDWHQHG�DQG�(QGDQJHUHG
7HUUHVWULDO�:LOGOLIH

7ZR�ELUGV�DVVRFLDWHG�ZLWK�ROG�JURZWK�IRUHVW��WKH
QRUWKHUQ�VSRWWHG�RZO�DQG�WKH�PDUEOHG�PXUUHOHW�
DUH�WKH�PRVW�SURPLQHQW�OLVWHG�WHUUHVWULDO�VSHFLHV
LQ�WKH�SDUNV��/RFDWLRQ�DQG�WLPLQJ�RI�5163
RSHUDWLRQV��LQFOXGLQJ�PDLQWHQDQFH�DQG�GHYHORS�
PHQW�RI�WUDLOV��URDGV��DQG�IDFLOLWLHV�DQG�DFWLYLWLHV
WKDW�DOWHU�KDELWDW��KDYH�EHHQ�UHVWULFWHG�WR�SURWHFW
OLVWHG�VSHFLHV��HVSHFLDOO\�GXULQJ�EUHHGLQJ�DQG
QHVWLQJ�VHDVRQV��$�FRQVHUYDWLRQ�VWUDWHJ\�KDV
EHHQ�GHYHORSHG�IRU�PDQDJLQJ�5163�RSHUDWLRQV
WR�SURWHFW�WKHVH�DQG�RWKHU�OLVWHG�VSHFLHV�IURP
KDELWDW�ORVV�DQG�WR�PLQLPL]H�GLVWXUEDQFH�

1RUWKHUQ�6SRWWHG�2ZO�
�6WUL[�RFFLGHQWDOLV�FDXULQD�

6SRWWHG�RZOV�DUH�W\SLFDOO\�IRXQG�LQ�ROG�JURZWK
IRUHVWV�LQ�WKH�SDUNV��6HFRQG�JURZWK�IRUHVW�ROGHU
WKDQ����\HDUV�DQG�IRUHVW�VWDQGV�DV�VPDOO�DV��
DFUH��RU�OHVV�ZLWK�UHPQDQW�ROG�JURZWK�WUHHV��DUH
FRQVLGHUHG�VXLWDEOH�VSRWWHG�RZO�KDELWDW��'HQVH
IRUHVW�VWDQGV��ZLWK�DVVRFLDWHG�VQDJV�DQG�ODUJH
GRZQ�ORJ�KDELWDW�FRPSRQHQWV��SURYLGH�WKH
SULPDU\�QHVWLQJ�DQG�IRUDJLQJ�KDELWDW�WR�HQVXUH
VXFFHVVIXO�UHSURGXFWLRQ��7KH�GXVN\�IRRWHG
ZRRGUDW�LV�WKH�SULPDU\�SUH\�VSHFLHV�IRU�WKH
VSRWWHG�RZO�LQ�QRUWKZHVWHUQ�&DOLIRUQLD�

6XLWDEOH�VSRWWHG�RZO�KDELWDW�LV�GHILQHG�DV�PDWXUH
IRUHVW�VWDQGV�WKDW�KDYH�PXOWLOD\HUHG�FRQGLWLRQV�
D�FDQRS\�FORVXUH�RI�DW�OHDVW�����RU�JUHDWHU��DQG

,Q�5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV�
YHJHWDWLRQ�DQDO\VLV�LQGLFDWHV�WKDW�WKHUH�DUH
�������DFUHV�RI�KDELWDW�VXLWDEOH�IRU�URRVWLQJ�
IRUDJLQJ��DQG�QHVWLQJ�IRU�VSRWWHG�RZOV��7KLV
LQFOXGHV�DOO�ROG�JURZWK�DQG�XQFXW�IRUHVWV�DQG
VHFRQG�JURZWK�IRUHVWV�WKDW�ZHUH�FXW�PRUH�WKDQ
���\HDUV�DJR��$QRWKHU��������DFUHV�PD\�EH
VXLWDEOH�IRUDJLQJ�KDELWDW�

7KHUH�LV�QR�GHVLJQDWHG�FULWLFDO�KDELWDW�IRU�WKH
QRUWKHUQ�VSRWWHG�RZO�LQ�WKH�SDUNV�

7KLUW\�QLQH�QRUWKHUQ�VSRWWHG�RZO�DFWLYLW\�FHQWHUV
KDYH�EHHQ�ORFDWHG�LQ�5HGZRRG�1DWLRQDO�DQG
6WDWH�3DUNV�VLQFH�������$Q�DFWLYLW\�FHQWHU�PD\
EH�RFFXSLHG�E\�D�SDLU�RU�D�VLQJOH�RZO��$Q
DYHUDJH�RI����DFWLYLW\�FHQWHUV�KDYH�EHHQ�NQRZQ
WR�EH�RFFXSLHG��DQQXDOO\���%HWZHHQ����DQG
����RI�WKH�NQRZQ�SDLUV�RI�RZOV�ZLOO�VXFFHVV�
IXOO\�IOHGJH�DW�OHDVW�RQH�\RXQJ�ELUG�DQQXDOO\��EXW
RQO\�RQH�WHUULWRU\�KDV�IOHGJHG�\RXQJ�PRUH�WKDQ
WZR�WLPHV�LQ�WKH�ODVW�ILYH�\HDUV�

$OO�RI�WKH�VXLWDEOH�KDELWDW�LQ�WKH�SDUNV�ZDV�V\V�
WHPDWLFDOO\�VXUYH\HG�IRU�VSRWWHG�RZOV�IROORZLQJ
HVWDEOLVKHG�SURWRFROV�DSSURYHG�E\�WKH�8�6��)LVK
DQG�:LOGOLIH�6HUYLFH�LQ�D�WKUHH�\HDU�SURMHFW
FRPSOHWHG�LQ�������$OO�RZO�WHUULWRULHV�UHFRUGHG
LQ������DQG������VXUYH\V�RI�VHOHFWHG�DUHDV�ZHUH
UHYLVLWHG�GXULQJ�WKH������VXUYH\V��1HVWLQJ�VWDWXV
FRXOG�QRW�EH�YHULILHG�LQ�DOO�NQRZQ�WHUULWRULHV
GXULQJ�WKH������VXUYH\��6L[WHHQ�SDLUV�ZHUH
UHFRUGHG�LQ�������7KUHH�RI�WKHVH�DWWHPSWHG
QHVWLQJ��DQG�RQH�SDLU�VXFFHVVIXOO\�IOHGJHG�WZR
RZOHWV��,Q�������ILYH�RI����SDLUV�DWWHPSWHG�WR
QHVW��WKUHH�SDLUV�HDFK�IOHGJHG�RQH�\RXQJ��,Q
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������VHYHQ�RI����SDLUV�DWWHPSWHG�WR�QHVW��DQG LQGLYLGXDO�WUHHV�ZLWK�SRWHQWLDO�QHVW
VHYHQ�SDLUV�VXFFHVVIXOO\�IOHGJHG�D�WRWDO�RI�� SODWIRUPV�DQG�IRUHVW�ODQGV�RI�DW�OHDVW�RQH
\RXQJ� KDOI�VLWH�SRWHQWLDO�WUHH�KHLJKW�UHJDUGOHVV

0DUEOHG�0XUUHOHW�
�%UDFK\UDPSKXV�PDUPRUDWXV�PDUPRUDWXV�

0DUEOHG�PXUUHOHWV�UDQJH�IURP�$ODVND�VRXWK�WR
FHQWUDO�&DOLIRUQLD��7KHVH�URELQ�VL]HG�ELUGV�IHHG
RQ�ILVK�LQ�RFHDQ�ZDWHUV�ZLWKLQ���PLOH�RI�VKRUH�
UHWXUQLQJ�WR�LQODQG�URRVWLQJ�DQG�QHVWLQJ�VLWHV�LQ
WKH�HDUO\�PRUQLQJ�DQG�HYHQLQJ��.QRZQ�QHVW�VLWHV
DUH�LQ�PL[HG�VWDQGV�RI�PDWXUH�DQG�ROG�JURZWK
FRQLIHURXV�IRUHVWV�ZLWKLQ����WR����PLOHV�RI�WKH
RFHDQ��6XLWDEOH�QHVWLQJ�KDELWDW�FRQVLVWV�RI
PDWXUH�DQG�ROG�JURZWK�IRUHVW�ZLWK�QHVWLQJ
SODWIRUPV�DQG�DGHTXDWH�FDQRS\�FRYHU
VXUURXQGLQJ�WKH�QHVW�VLWH��0RVW�RI�WKH�NQRZQ
SRSXODWLRQ�LQ�&DOLIRUQLD�RFFXUV�LQ�5HGZRRG
1DWLRQDO�DQG�6WDWH�3DUNV�DQG�RWKHU�VWDWH
SDUNODQGV�RU�RQ�SULYDWH�WLPEHUODQGV�FORVH�WR�WKH
FRDVW�
�
0XUUHOHW�QHVWV�DUH�GLIILFXOW�WR�ORFDWH�EHFDXVH
PRVW�QHVWV�DUH�KLJK�LQ�WKH�FDQRS\��ELUGV�DUH
FDPRXIODJHG�E\�WKHLU�FRORULQJ��DGXOWV�DUH�RIWHQ
TXLHW�LQ�WKH�YLFLQLW\�RI�QHVWV��DQG�DGXOWV�PD\
RQO\�PRYH�RQFH�D�GD\�GXULQJ�ORZ�OLJKW
FRQGLWLRQV��3DWRQ������DQG�86):6�����E��
,QVWHDG��LGHQWLILFDWLRQ�RI�RFFXSLHG�VLWHV�DQG
VXLWDEOH�QHVWLQJ�KDELWDW�DUH�WKH�EHVW�LQGLFDWRUV�RI
SRWHQWLDO�QHVW�VLWHV��,QGLFDWRUV�RI�RFFXSLHG
KDELWDW�LQFOXGH�DFWLYH�QHVWV��HJJ�VKHOO�IUDJPHQWV�
\RXQJ�IRXQG�RQ�WKH�IRUHVW�IORRU��PDUEOHG
PXUUHOHWV�VHHQ�IO\LQJ�WKURXJK�WKH�IRUHVW�EHQHDWK
WKH�FDQRS\��ODQGLQJ�LQ�WUHHV��FLUFOLQJ�DERYH�WKH
FDQRS\��DQG�FDOOLQJ�IURP�D�VWDWLRQDU\�SHUFK��RU
ODUJH�QXPEHUV�RI�PXUUHOHWV�KHDUG�FDOOLQJ�IURP�LQ
DQG�DURXQG�D�IRUHVW�VWDQG��3DWRQ�������86):6
����E���2EVHUYHG�¦RFFXSLHG�EHKDYLRU§�LV�XVHG
DV�D�VXEVWLWXWH�IRU�GLUHFW�REVHUYDWLRQV�RI
PXUUHOHW�QHVWLQJ��2FFXSLHG�EHKDYLRU�LV�D
VSHFLILF�SDWWHUQ�RI�IOLJKW�WKDW�LV�FRQVLGHUHG�E\
WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�WR�LQGLFDWH
WKH�XVH�RI�D�VWDQG�RI�WUHHV�IRU�QHVWLQJ�E\�PDUEOHG
PXUUHOHWV��86):6�����E��
�
7KH�WKUHH�VWDWH�SDUNV�FRQWDLQ�KDELWDW�IRU�PDUEOHG
PXUUHOHWV�WKDW�KDV�EHHQ�GHVLJQDWHG�DV�FULWLFDO
KDELWDW�XQGHU�VHFWLRQ���RI�WKH�(QGDQJHUHG
6SHFLHV�$FW��7KH�SULPDU\�FRQVWLWXHQW�HOHPHQWV
RI�FULWLFDO�KDELWDW�DUH�GHILQHG�DV

RI�FRQWLJXLW\�ZLWKLQ�����NLORPHWHUV�����
PLOHV��RI�LQGLYLGXDO�WUHHV�ZLWK�SRWHQWLDO
QHVWLQJ�SODWIRUPV�DQG�WKDW�DUH�XVHG�RU
SRWHQWLDOO\�XVHG�E\�PDUEOHG�PXUUHOHWV�IRU
QHVWLQJ�RU�URRVWLQJ���86):6�����E�

+DELWDW�FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�PXUUHOHW
QHVWLQJ�DUH�ODUJH�WUHHV�ZLWK�ODWHUDO�EUDQFKHV�DW
OHDVW���LQFKHV�LQ�GLDPHWHU��ZKLFK�SURYLGH
QHVWLQJ�SODWIRUPV��DQG�D�PDWXUH�XQGHUVWRU\�WKDW
H[WHQGV�LQWR�WKH�FDQRS\�RI�WKH�ROG�JURZWK�
ZKLFK�SURYLGHV�SURWHFWLRQ�IRU�SRWHQWLDO�QHVW
VLWHV��)RUHVW�VWDQGV�FRQWDLQLQJ�WUHHV�JUHDWHU�WKDQ
���LQFKHV�LQ�GLDPHWHU�PD\�EH�FRQVLGHUHG
VXLWDEOH�QHVWLQJ�KDELWDW��7UHHV�PXVW�KDYH�ODUJH
EUDQFKHV�RU�GHIRUPLWLHV�IRU�QHVW�SODWIRUPV��ZLWK
WKH�RFFXUUHQFH�RI�VXLWDEOH�SODWIRUPV�EHLQJ�PRUH
LPSRUWDQW�WKDQ�WUHH�VL]H�DORQH��86):6�������
'RXJODV�ILU��FRDVWDO�UHGZRRG��ZHVWHUQ�KHPORFN�
DQG�6LWND�VSUXFH�DUH�WKH�WUHHV�PRVW�OLNHO\�WR
SURYLGH�VXLWDEOH�QHVWLQJ�VWUXFWXUH��+DPHU�DQG
1HOVRQ�������

1HVWLQJ�KDELWDW�LQFOXGHV�WKH�IRUHVW�VWDQG�LQ
ZKLFK�WKH�QHVW�WUHHV�DUH�FRQWDLQHG��1HVW�VWDQGV
DUH�GHILQHG�DV�FRQWLJXRXV�PDWXUH�DQG�ROG�
JURZWK�IRUHVW�ZLWK�QR�VHSDUDWLRQV�JUHDWHU�WKDQ
����PHWHUV������IHHW��ZLGH��$OWKRXJK�VWDQGV�RI
ROG�JURZWK�WUHHV�ODUJHU�WKDQ�����DFUHV�DUH�PRUH
OLNHO\�WR�EH�RFFXSLHG�E\�PXUUHOHWV��ELUGV�KDYH
EHHQ�GHWHFWHG�LQ�VPDOOHU�VWDQGV�LQ�WKH�SDUNV
�+DPHU�DQG�1HOVRQ�������&DURO\Q�0H\HU�
8QLYHUVLW\�RI�:\RPLQJ��SHUV��FRPP���$XJXVW
������

$QDO\VLV�RI�WKH�YHJHWDWLRQ�LQ�WKH�SDUNV�LQGLFDWHV
WKDW�ROG�JURZWK�IRUHVW�DQG�RWKHU�VXLWDEOH�QHVWLQJ
KDELWDW�IRU�PDUEOHG�PXUUHOHWV�WRWDOV�DERXW
�������DFUHV��6HFRQG�JURZWK�IRUHVW�ZLWKRXW�WKH
KDELWDW�HOHPHQWV�FULWLFDO�IRU�QHVWLQJ�WRWDOV
������¤��������DFUHV�

0DUEOHG�PXUUHOHW�GHWHFWLRQV�LQ�WKH�SDUNV�KDYH
EHHQ�PDGH�LQ�WKH�7DOO�7UHHV�DUHD�����REVHUYD�
WLRQV���ZLWKLQ�WKH�/DG\�%LUG�-RKQVRQ�JURYH������
/RVW�0DQ�&UHHN�DUHD�������DQG�WKH�ROG�JURZWK
IRUHVWV�WKURXJKRXW�3UDLULH�&UHHN�5HGZRRGV
6WDWH�3DUN��������+RZDUG�6DNDL��5163
VXSHUYLVRU\�HFRORJLVW��SHUV��FRPP�����������
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7KH�SUREDELOLW\�RI�SUHGDWLRQ�DW�QHVW�VLWHV�LQ� EUHHGLQJ�DQG�ZLQWHU�VHDVRQ�EHDFK�WUDQVHFW
FUHDVHV�ZLWK�KDELWDW�PRGLILFDWLRQ��'LYRUN\�DQG VXUYH\V�DW�)UHVKZDWHU�6SLW�DQG�*ROG�%OXIIV
+RUWRQ��������3RWHQWLDO�SUHGDWRUV�LQFOXGH�UDF� %HDFK�IURP�&DUUXWKHUV�&RYH�VRXWK�WR�2VVDJRQ
FRRQV��JUHDW�KRUQHG�RZOV��UDYHQV��FURZV� 5RFN��6\VWHPDWLF�VXUYH\V�WR�FRPSDUH�ZLQWHU
6WHOOHU
V�MD\V��DQG�SHUHJULQH�IDOFRQV��DOO�RI�ZKLFK �'HFHPEHU¤)HEUXDU\��DQG�VXPPHU��0D\¤-XQH�
DUH�NQRZQ�WR�RFFXU�LQ�WKH�SDUNV��1HVWLQJ�IDLOXUHV XVH�RI�EHDFKHV�ZHUH�LQLWLDWHG�LQ�'HFHPEHU������
RI����QHVWV�KDYH�EHHQ�GRFXPHQWHG�IURP 6XUYH\V�DUH�SODQQHG�IRU�IRXU�\HDUV��DIWHU�ZKLFK
SUHGDWLRQ��������FKLFNV�IDOOLQJ�IURP�QHVWV��DQG WKH�WLPH�WKH�SURJUDP�ZLOO�EH�UHDVVHVVHG�WR�GHWHU�
KXPDQ�GLVWXUEDQFH��1HOVRQ�DQG�+DPHU�������� PLQH�WKH�VXUYH\�F\FOH��3ODQQHG�ZLQWHU�VXUYH\V

+XPDQV�LQ�ROG�JURZWK�IRUHVWV�FRXOG�FUHDWH�QRLVH 5LYHU�ZHUH�FDQFHOHG�DIWHU�KLJK�ZDWHU�ZDVKHG
WKDW�PD\�GLVWXUE�QHVWLQJ�PXUUHOHWV��,I�DQ�DGXOW DZD\�WKH�VSLW�LQ�-DQXDU\�������1R�QHVWLQJ
OHDYHV�D�QHVW��DQ�XQSURWHFWHG�FKLFN�LV�DW�ULVN�RI SORYHUV�KDYH�EHHQ�IRXQG�IROORZLQJ�FRPSOHWLRQ
EHLQJ�SUH\HG�XSRQ��+XPDQV�PD\�DOVR�EULQJ�LQ RI�WKH�VXPPHU������VXUYH\V��+RZHYHU��WKH�ELUGV
IRRG�RU�OLWWHU�WKDW�DWWUDFWV�FRUYLG�ELUG�VSHFLHV DUH�NQRZQ�WR�QHVW�DW�6WRQH�DQG�%LJ�/DJRRQV��D
�UDYHQV��FURZV��DQG�MD\V���5DYHQV�DQG�MD\V�SUH\ IHZ�PLOHV�VRXWK�RI�)UHVKZDWHU�6SLW�
RQ�PXUUHOHW�QHVWOLQJV�DQG�HJJV��1HOVRQ�DQG
+DPHU��������7KHVH�DQG�RWKHU�SUHGDWRUV�VXFK�DV 3ORYHU�SRSXODWLRQV�LQ�WKH�UHJLRQ�DUH�WKRXJKW�WR
UDFFRRQV��RZOV��DQG�JXOOV��DUH�NQRZQ�WR�XVH KDYH�GHFOLQHG�EHFDXVH�RI�LQFUHDVHG�KXPDQ�XVH
KXPDQ�PDGH�FRUULGRUV�VXFK�DV�URDGV�IRU�DFFHVV RI�EHDFKHV��)HGHUDO�5HJLVWHU��������3ORYHUV
LQWR�GHQVH�IRUHVWV�DQG�WR�IUHTXHQW�DUHDV�WKDW�DUH IRUDJLQJ�DW�*ROG�%OXIIV�KDYH�EHHQ�NLOOHG�E\�RII�
KHDYLO\�XVHG�E\�KXPDQV��VXFK�DV�FDPSJURXQGV KLJKZD\�YHKLFOH�WUDIILF��*DU\�6WUDFKDQ��6WDWH
DQG�SLFQLF�DUHDV��1HOVRQ�DQG�+DPHU������� 3DUN�5DQJHU��SHUV��FRPP���������0RYLQJ
5163�VWDII�DUH�JDWKHULQJ�GDWD�WR�GHWHUPLQH +LJKZD\�����RQWR�)UHVKZDWHU�6SLW�LQ�WKH�ODWH
ZKHWKHU�FRUYLGV�DUH�IRXQG�LQ�KLJKHU�QXPEHUV ����V�SUREDEO\�FRQWULEXWHG�WR�WKH�GHFOLQH�RI
DORQJ�WUDLOV�DQG�RWKHU�DUHDV�RI�KXPDQ SRWHQWLDO�QHVWLQJ�SRSXODWLRQV�LQ�WKH�SDUNV��5LFN
GLVWXUEDQFH��5LFN�:DOOHQ��5163�ILVK�DQG :DOOHQ��5163�ILVK�DQG�ZLOGOLIH�HFRORJLVW��SHUV�
ZLOGOLIH�HFRORJLVW��SHUV��FRPP����������� FRPP�����������

%URZQ�3HOLFDQ��3HOHFDQXV�RFFLGHQWDOLV�

3HOLFDQV�DUH�FRPPRQO\�VHHQ�IO\LQJ�RYHU�WKH
3DFLILF�VKRUHOLQH��7KH�EURZQ�SHOLFDQ�KXQWV�ILVK
WKDW�DUH�VZLPPLQJ�QHDU�WKH�VXUIDFH��EXW�LW�ZLOO
DOVR�KXQW�LQ�WKH�ODUJHU�ODJRRQV�DQG�HVWXDULHV�
$OWKRXJK�EURZQ�SHOLFDQV�DUH�QRW�NQRZQ�WR�QHVW
LQ�WKH�SDUNV��DQDO\VLV�RI�SRWHQWLDO�KDELWDW
LQGLFDWHV�WKDW�WKHUH�DUH�DERXW�������DFUHV�RI
VXLWDEOH�URRVWLQJ�DQG�IRUDJLQJ�KDELWDW�LQ�WKH
SDUNV��7KH�FORVHVW�EUHHGLQJ�FRORQ\�LV�RQ
$QDFDSD�,VODQG�RII�WKH�VRXWKHUQ�&DOLIRUQLD
FRDVW��

:HVWHUQ�6QRZ\�3ORYHU� WKH�UHJLRQ��$W�OHDVW�RQH�H\ULH�VLWH�LV�NQRZQ�LQ
�&KDUDGULXV�DOH[DQGULQXV�QLYRVXV� WKH�SDUNV��7KH�QXPEHU�RI�SHUHJULQH�QHVW�VLWHV�LQ

7KH�VDQG\�EHDFKHV�DQG�FRDVWDO�GXQHV�WKURXJKRXW
WKH�SDUNV�DUH�SRWHQWLDO�QHVWLQJ�KDELWDW�IRU�VQRZ\
SORYHUV��$�V\VWHPDWLF�VXUYH\�RI�*ROG�%OXIIV
%HDFK�IURP�)HUQ�&DQ\RQ�WR�&DUUXWKHUV�&RYH
ZDV�FRQGXFWHG�EHWZHHQ�0DUFK�DQG�$XJXVW�RI
�����E\�D�+XPEROGW�6WDWH�8QLYHUVLW\�VWXGHQW�
5163�VWDII�KDV�FRQGXFWHG�DGGLWLRQDO�V\VWHPDWLF

IRU�WKH�VDQG�VSLW�DW�WKH�PRXWK�RI�WKH�.ODPDWK

$PHULFDQ�3HUHJULQH�)DOFRQ��)DOFR�SHUHJULQXP
DQDWXP�

3HUHJULQH�IDOFRQV�W\SLFDOO\�QHVW�RQ�OHGJHV�RQ
FOLIIV�DQG�QHDUO\�YHUWLFDO�URFN\�RXWFURSV��7KH
VWHHS�FRDVWDO�EOXIIV�DUH�SRWHQWLDO�QHVWLQJ�KDELWDW
IRU�SHUHJULQH�IDOFRQV��7KH\�IHHG�SULPDULO\�RQ
ELUGV�DQG�SUHIHU�IRUDJLQJ�LQ�ULSDULDQ�IRUHVW
KDELWDW�DQG�DORQJ�FRDVWDO�EOXIIV��

7KH�SDUNV©�ZLOGOLIH�REVHUYDWLRQ�GDWDEDVH�UHFRUGV
DERXW�IRXU�VLJKWLQJV�DQQXDOO\�VLQFH�WKH�HDUO\
����V��7KH�REVHUYHG�EHKDYLRU�DQG�UHJXODU�VLJKW�
LQJV�RI�IDOFRQV�VXJJHVW�WKDW�WKH\�DUH�QHVWLQJ�LQ

QRUWKHUQ�&DOLIRUQLD�KDV�VWHDGLO\�LQFUHDVHG
GXULQJ�WKH�ODVW����\HDUV�

%DOG�(DJOH��+DOLDHHWXV�OHXFRFHSKDOXV�

%DOG�HDJOHV�DUH�PRVW�FRPPRQO\�REVHUYHG�DW�WKH
PRXWKV�RI�5HGZRRG�&UHHN�DQG�WKH�.ODPDWK
5LYHU��DW�)UHVKZDWHU�/DJRRQ��DQG�DW�FRDVWDO
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DUHDV�DQG�SUDLULHV�ZKHUH�GHQVH�IRUHVWV�GR�QRW ����������7KHVH�ZHUH�LQVWDQWDQHRXV�PHDVXUH�
REVFXUH�WKH�YLHZ��0RVW�REVHUYDWLRQV�DUH�GXULQJ PHQWV��UDWKHU�WKDQ�/� RU�/� ��VHH�DSSHQGL[�-�IRU
WKH�ZLQWHU�DQG�DUH�OLNHO\�ELUGV�WKDW�DUH�PLJUDWLQJ GHILQLWLRQV��
WKURXJK�WKH�DUHD��

%DOG�HDJOHV�IHHG�SULPDULO\�RQ�ILVK�DQG�ZDWHU� 3DUNV�DQG�WKH�YLFLQLW\�LQFOXGH�ORFDO�FRPPXQLWLHV
IRZO��EXW�DOVR�IRUDJH�RQ�FDUULRQ��%DOG�HDJOHV�DUH DQG�WKHLU�FRPPHUFLDO�DQG�UHVLGHQWLDO�DUHDV��OHJDO
PRVW�FRPPRQO\�REVHUYHG�DW�WKH�PRXWKV�RI XVH�RI�ILUHDUPV�RQ�DGMDFHQW�SULYDWH�ODQGV�DQG
5HGZRRG�&UHHN�DQG�WKH�.ODPDWK�5LYHU��DW LOOHJDO�SRDFKLQJ��KLJKZD\�WUDIILF��HVSHFLDOO\
)UHVKZDWHU�/DJRRQ��DQG�DW�FRDVWDO�DUHDV�DQG EUDNHV�RQ�ODUJH�WUXFNV��DLUFUDIW��SRZHUERDWV�RQ
SUDLULHV��0RVW�REVHUYDWLRQV�LQ�WKH�SDUNV�DUH )UHVKZDWHU�/DJRRQ�DQG�LQ�WKH�.ODPDWK�5LYHU
GXULQJ�WKH�ZLQWHU�DQG�DUH�OLNHO\�QRUWKHUQ�ELUGV HVWXDU\��KHDY\�LQGXVWU\�VXFK�DV�WLPEHU�KDUYHVW
WKDW�KDYH�PLJUDWHG�VRXWK�WR�ILQG�IRRG�ZKHUH RSHUDWLRQV�RQ�DGMDFHQW�SULYDWH�ODQGV��FRQVWUXF�
ULYHUV��VWUHDPV��DQG�ODNHV�DUH�QRW�IUR]HQ�RU WLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV�LQ�WKH�SDUNV�DQG
FRYHUHG�ZLWK�VQRZ��$OWKRXJK�QR�EDOG�HDJOH RQ�DGMDFHQW�SULYDWH�ODQG��KXPDQV�XVLQJ�URDGV�
QHVWLQJ�DFWLYLW\�KDV�EHHQ�GRFXPHQWHG�LQ�WKH WUDLOV��FDPSJURXQGV��DQG�RWKHU�IDFLOLWLHV�LQ�DQG
SDUNV��WKH�SRWHQWLDO�RI�ILQGLQJ�D�EUHHGLQJ�SDLU�LV DGMDFHQW�WR�WKH�SDUNV��KXPDQV�RII�WUDLOV�DQG
KLJK�EHFDXVH�DQ�HVWDEOLVKHG�VXPPHU�WHUULWRU\�LV URDGV��ZLOGOLIH�VXFK�DV�HON�EXJOLQJ�DQG�ELUGV
NQRZQ��1HVWLQJ�XVXDOO\�RFFXUV�QHDU�ODNHV� FDOOLQJ��ZLQG��UDLQ��DQG�WKXQGHU��DQG�WKH�VRXQGV
VWUHDPV��DQG�ULYHUV�LQ�ODUJH�ROG�WUHHV�LQ�RSHQ� RI�WKH�RFHDQ��ULYHUV��DQG�VWUHDPV�
XQHYHQ�DJHG�PDWXUH�RU�ROG�JURZWK�IRUHVWV�

%DOG�HDJOHV�W\SLFDOO\�URRVW�LQ�VQDJV�DQG�GHDG YHKLFOHV��ODUJH�DQG�VPDOO�JHQHUDWRUV��KDQG�WRROV
EUDQFKHV�LQ�JURXSV�RI�VHYHUDO�LQGLYLGXDOV��7KHUH VXFK�DV�KDPPHUV�DQG�SRZHU�VDZV��KHDY\�HTXLS�
DUH�QR�NQRZQ�URRVWLQJ�DUHDV�RU�WHUULWRULHV�LQ�WKH PHQW�VXFK�DV�EDFNKRHV��WUDFWRUV��PRZHUV��DQG
SDUNV�� EXOOGR]HUV��DQG�VPDOOHU�SRZHU�HTXLSPHQW�VXFK

1RLVH�LQ�5HODWLRQ�WR�7KUHDWHQHG�
DQG�(QGDQJHUHG�:LOGOLIH

1RLVH�KDV�EHHQ�LGHQWLILHG�DV�D�VRXUFH�RI
GLVWXUEDQFH�DQG�WKXV�D�SRWHQWLDO�WKUHDW�WR�VRPH
OLVWHG�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV�
SDUWLFXODUO\�WR�QRUWKHUQ�VSRWWHG�RZOV�DQG
PDUEOHG�PXUUHOHWV�GXULQJ�WKHLU�UHVSHFWLYH
EUHHGLQJ�VHDVRQV��86):6�������&DURO\Q
0H\HU��5163�VXSHUYLVRU\�HFRORJLVW��LQWHUQDO
PHPRUDQGXP��0DUFK����������

%DFNJURXQG�QRLVH�LQ�WKH�LQWHULRU�RI�WKH�SDUNV�LV
JHQHUDOO\�PXFK�ORZHU�WKDQ�WKDW�H[SHFWHG�RU
WROHUDWHG�LQ�GHYHORSHG�DUHDV�LQ�ZKLFK�WKH�IHGHUDO
QRLVH�JXLGHOLQHV�DUH�JHQHUDOO\�DSSOLHG��9HU\
OLPLWHG�PHDVXUHPHQWV�RI�QRLVH�KDYH�EHHQ�WDNHQ
WR�HVWLPDWH�WKH�QRLVH�JHQHUDWHG�E\�WUDLO�PDLQWH�
QDQFH�DFWLYLWLHV�LQ�ROG�JURZWK�KDELWDW��%DFN�
JURXQG�QRLVH�PHDVXUHG�E\�VWDII�ELRORJLVWV�DQG
PDLQWHQDQFH�VWDII�LQ�WKH�IRUHVW�UDQJHG�IURP���
WR����G%$V��&KDLQVDZV�ZHUH�PHDVXUHG�DW����
G%$�DW����IHHW�DZD\�����G%$�DW�����IHHW��DQG
���G%$�DW�����IHHW��5HGZRRG�1DWLRQDO�3DUN
PHPRUDQGXP�WR�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�

��� HT

6RXUFHV�RI�QRLVH�LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH

5163�RSHUDWLRQV�JHQHUDWH�QRLVH�IURP�SHUVRQQHO�

DV�FKDLQ�VDZV��ZRRG�FKLSSHUV��FHPHQW�PL[HUV�
JHQHUDWRUV��DQG�ZHHGHDWHUV��1RLVH�IURP�5163
RSHUDWLRQV�LV�JHQHUDOO\�FRQILQHG�WR�WKH�GD\OLJKW
KRXUV��EHWZHHQ���$�0��DQG���3�0��

&RQFHQWUDWHG�KXPDQ�DFWLYLW\�JHQHUDWHV�QRLVH
SULPDULO\�GXULQJ�GD\OLJKW�KRXUV�LQ�SDUN�DUHDV
LQFOXGLQJ�WKH�WZR�RXWGRRU�VFKRROV��FDPS�
JURXQGV��SLFQLF�DUHDV��WUDLOKHDGV��YLVLWRU�FHQWHUV�
KRXVLQJ��DQG�PDLQWHQDQFH�DUHDV��1RLVH�IURP�WKH
FDPSJURXQGV�DQG�WKH�RXWGRRU�VFKRROV�PD\�EH
SURGXFHG�EHWZHHQ���$�0��DQG����3�0��

4XDOLWDWLYH�GHWHUPLQDWLRQV�RI�QRLVH�OHYHOV�FDQ�EH
PDGH�IRU�VHYHUDO�ORFDWLRQV�DQG�QRLVH�VRXUFHV
WKURXJKRXW�WKH�SDUNV��%DVHOLQH��RU�DPELHQW�
OHYHOV�RI�QRLVH�DUH�KLJKHVW�LQ�LQWHQVLW\�DQG�PRVW
IUHTXHQW�RU�RI�ORQJ�GXUDWLRQ�LQ�WKH�+LJKZD\�����
����������+RZODQG�+LOO��DQG�%DOG�+LOOV�5RDG
FRUULGRUV��QHDU�2ULFN��.ODPDWK��5HTXD��&UHVFHQW
&LW\��DQG�+LRXFKL��DW�LQGXVWULDO�VLWHV�DQG
GHYHORSHG�DUHDV�LQ�WKH�SDUNV��DQG�QHDU�WKH
RFHDQ��+LJK�LQWHQVLW\�EXW�LQIUHTXHQW�QRLVHV
LQFOXGH�VWRUPV��ILUHDUPV��DLUFUDIW��DQG
FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV�WKDW�XVH
KHDY\�HTXLSPHQW��FKDLQVDZV��RU�RWKHU�QRLVH�
SURGXFLQJ�WRROV��6WRUPV�DUH�LQIUHTXHQW�RQ�DQ
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DQQXDO�EDVLV�EXW�PD\�SURGXFH�LQWHQVH�QRLVH�IRU FKLQRRN�DQG�FRKR�VDOPRQ�DQG�VWHHOKHDG�DQG
VKRUW�SHULRGV�DQG�EH�VHYHUDO�GD\V�LQ�GXUDWLRQ�� FRDVWDO�FXWWKURDW�WURXW�

1RLVHV�SURGXFHG�E\�YLVLWRUV�XVLQJ�WUDLOV�RU�URDGV 7KHVH�VSHFLHV�DUH�DQDGURPRXV��$QDGURPRXV
DUH�ORZ�WR�PRGHUDWH�LQ�LQWHQVLW\�DQG�RI�VKRUW ILVK�PLJUDWH�DV�MXYHQLOHV�IURP�IUHVKZDWHU�WR�WKH
GXUDWLRQ�IRU�DQ\�JLYHQ�SRLQW��GHSHQGLQJ�RQ�KRZ RFHDQ��DIWHU�D�IHZ�PRQWKV�WR�VHYHUDO�\HDUV�RI
IDVW�VRPHRQH�ZDONV�RU�GULYHV��6SRNHQ�FRQYHUVD� IUHVKZDWHU�UHDULQJ���JURZ�WR�DGXOWKRRG�LQ�WKH
WLRQ�LV�DVVXPHG�WR�SURGXFH�QRLVH�LQ�WKH����WR��� RFHDQ�LQ�WZR�WR�ILYH�\HDUV��DQG�UHWXUQ�WR�VSDZQ
G%$�UDQJH��1RLVHV�IURP�EDFNFRXQWU\�FDPSVLWHV LQ�IUHVKZDWHU��7KH�VWURQJ�KRPLQJ�WHQGHQF\�RI
DUH�LQIUHTXHQW��ORZ�WR�PRGHUDWH�LQ�LQWHQVLW\��DQG DQDGURPRXV�ILVK�OHDGV�WR�WKH�HYROXWLRQ�RI
JHQHUDOO\�OHVV�WKDQ����KRXUV�LQ�GXUDWLRQ�� VXESRSXODWLRQV�RI�ILVK�RU�¦VWRFNV§�WKDW�DUH

7KUHDWHQHG�DQG�(QGDQJHUHG�)LVK

2QH�ILVK�VSHFLHV��WKH�WLGHZDWHU�JRE\��ZKLFK
LQKDELWHG�WKH�FRDVWDO�HVWXDULHV�LQ�WKH�SDUNV�DV
UHFHQWO\�DV�������LV�OLVWHG�DV�HQGDQJHUHG��)RXU
VSHFLHV�RI�ILVK�LQ�WKH�VDOPRQ�IDPLO\��UHIHUUHG�WR
DV�VDOPRQLGV��WKDW�LQKDELW�WKH�SDUNV�DUH�OLVWHG�
SURSRVHG�IRU�OLVWLQJ��RU�FDQGLGDWH�VSHFLHV�IRU
OLVWLQJ�XQGHU�WKH�IHGHUDO�(QGDQJHUHG�6SHFLHV
$FW��7KH�VRXWKHUQ�2UHJRQ�QRUWKHUQ�&DOLIRUQLD
FRDVWDO�FRKR�VDOPRQ�LV�IHGHUDOO\�OLVWHG�DV
WKUHDWHQHG��7KH�VRXWKHUQ�2UHJRQ�FRDVWDO�&DOL�
IRUQLD�SRSXODWLRQV�RI�FKLQRRN�VDOPRQ�DUH�SUR�
SRVHG�IRU�IHGHUDO�OLVWLQJ�DV�WKUHDWHQHG��&ULWLFDO
KDELWDW�IRU�FRKR�DQG�FKLQRRN�VDOPRQ�WKDW�LQKDELW
WKH�SDUNV�KDV�DOVR�EHHQ�SURSRVHG�IRU�5163
VWUHDPV��7KH�FRDVWDO�FXWWKURDW�WURXW�DQG�WKH
1RUWKHUQ�&DOLIRUQLD�DQG�.ODPDWK�0RXQWDLQV
3URYLQFH�SRSXODWLRQV�RI�VWHHOKHDG�WURXW�DUH
IHGHUDO�FDQGLGDWH�VSHFLHV�IRU�OLVWLQJ�DV
WKUHDWHQHG��

7LGHZDWHU�*RE\��(XF\FORJRELXV�QHZEHUU\L�

7KLV�ILVK�RFFXUV�LQ�FRDVWDO�HVWXDULHV�WKDW�DUH
WLGDOO\�LQIOXHQFHG��,W�ZDV�NQRZQ�IURP�)UHVK�
ZDWHU�/DJRRQ�DQG�WKH�5HGZRRG�&UHHN�HVWXDU\�
6SHFLPHQV�ZHUH�REWDLQHG�IURP�WKH�5HGZRRG
&UHHN�HVWXDU\�LQ�������6LQFH�WKDW�WLPH��QR
JRELHV�KDYH�EHHQ�HQFRXQWHUHG�LQ�VXUYH\V�RI�WKH
HVWXDU\�GRQH�LQ�FRQMXQFWLRQ�ZLWK�PRQLWRULQJ�IRU
MXYHQLOH�VDOPRQLGV��1R�V\VWHPDWLF�WLGHZDWHU
JRE\�VXUYH\�KDV�HYHU�EHHQ�FRQGXFWHG�LQ�WKH
SDUNV�

6DOPRQLG�)LVKHV

)RXU�VSHFLHV�RI�VDOPRQLGV�WKDW�LQKDELW�WKH�SDUNV
DUH�LPSRUWDQW�DV�VSRUW�RU�FRPPHUFLDO�ILVKHULHV�

DGDSWHG�WR�WKHLU�QDWLYH�VWUHDPV��5LFNHU�������

7KH�VDOPRQ�LQ�WKH�SDUNV�EHORQJ�WR�WKH�JURXS
NQRZQ�DV�3DFLILF�VDOPRQ��3DFLILF�VDOPRQ�GLH
DIWHU�VSDZQLQJ��8QOLNH�RWKHU�3DFLILF�VDOPRQ�
VWHHOKHDG�PD\�VSDZQ�PRUH�WKDQ�RQFH�EHIRUH
WKH\�GLH��3DFLILF�VDOPRQ�DUH�DPRQJ�WKH�PRVW
LPSRUWDQW�VSRUW�DQG�FRPPHUFLDO�ILVKHV�LQ�WKH
ZRUOG��7KH�H[WUHPHO\�KLJK�YDOXH�RI�WKHVH�ILVK�DV
IRRG�DQG�D�\HDUO\�DEXQGDQFH�DV�WKH�ILVK�PRYH
IURP�WKH�RFHDQ�LQWR�IUHVKZDWHU�OHG�WR�SHUPDQHQW
KXPDQ�VHWWOHPHQWV�LQ�SODFHV�ZKHUH�WKH�IRRG
OLWHUDOO\�FDPH�WR�WKH�SHRSOH��7KH�IRRG�YDOXH�OHG
WR�WKH�GHYHORSPHQW�RI�FRPSOH[�FRPPHUFLDO
LQGXVWULHV��7KH�H[SORLWDWLRQ�RI�WKH�ILVK�DQG�WKH
FRPSHWLWLRQ�DPRQJ�3DFLILF�QDWLRQV�FDXVHG�WKH
HVWDEOLVKPHQW�RI�LQWHUQDWLRQDO��QDWLRQDO��DQG
UHJLRQDO�FRPPLVVLRQV�WR�UHJXODWH�WKH�ILVKHU\
�6FRWW�DQG�&URVVPDQ��������

'LIIHUHQW�VWRFNV�RI�ILVK�RI�WKH�VDPH�VSHFLHV�PD\
PLJUDWH�LQWR�IUHVKZDWHU�DW�GLIIHUHQW�VHDVRQV�DQG
LQ�GLIIHUHQW�VWDJHV�RI�PDWXULW\��7KHVH�VWRFNV�DUH
FRPPRQO\�UHIHUUHG�WR�E\�WKH�VHDVRQ�ZKHQ�WKH\
PLJUDWH�LQWR�IUHVKZDWHU��H�J���VXPPHU�DQG�ZLQWHU
VWHHOKHDG�RU�VSULQJ�UXQ�DQG�IDOO�UXQ�FKLQRRN�
)LVK�VWRFNV�WKURXJKRXW�WKH�3DFLILF�1RUWKZHVW
UHJLRQ�DUH�WKUHDWHQHG�E\�WKH�FXPXODWLYH�LPSDFWV
RI�OLYHVWRFN�XVH��URDG�FRQVWUXFWLRQ��WLPEHU
KDUYHVW��VWUHDP�FKDQQHOL]DWLRQ��ZDWHU�GLYHUVLRQV�
K\GURHOHFWULF�GHYHORSPHQW��RYHUILVKLQJ��DQG�WKH
LQIOXHQFH�RI�KDWFKHU\�ILVK�RQ�ERWK�GLVHDVH
UHVLVWDQFH�DQG�JHQHWLF�ILWQHVV�RI�QDWLYH�VWRFNV
�10)6�����D�DQG�����E���

7KH�QXPEHUV�RI�DQDGURPRXV�ILVK�DUH�JRYHUQHG
E\�FRQGLWLRQV�LQ�ERWK�IUHVKZDWHU�DQG�PDULQH
HQYLURQPHQWV��7KUHH�IDFWRUV�KDYH�WKH�JUHDWHVW
SRWHQWLDO�WR�DIIHFW�WKH�TXDOLW\�DQG�TXDQWLW\�RI
IUHVKZDWHU�KDELWDW��ZDWHU�WHPSHUDWXUH��ILQH�VHGL�
PHQW��DQG�KDELWDW�FRPSOH[LW\�RU�FRYHU��*RRG
IUHVKZDWHU�KDELWDW�IRU�DQDGURPRXV�ILVK�FRQWDLQV
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FRPSOH[�KDELWDW�ZLWK�ERWK�ZRRG�DQG�URFN� LV�RSHQ��$W�WKDW�WLPH�RI�\HDU��WKH�PRVW�OLNHO\�ILVK
VSDZQLQJ�JUDYHOV�ZLWK�ORZ�OHYHOV�RI�ILQH�VHGL� FDXJKW�ZLOO�EH�FXWWKURDW�DQG�MXYHQLOH�VWHHOKHDG
PHQW��ZDWHU�WHPSHUDWXUHV�UDUHO\�PRUH�WKDQ �'DYLG�$QGHUVRQ��5163�ILVKHU\�ELRORJLVW��SHUV�
��()���VKDGH�FRYHU��DQG�D�ZHOO�GHYHORSHG FRPP������¤����
ULSDULDQ�]RQH��86)6�������

7KH�PDMRU�ILVK�SURGXFLQJ�ULYHUV�DQG�VWUHDPV�LQ VDOPRQ��VWHHOKHDG��DQG�FRDVWDO�FXWWKURDW�WURXW�
DQG�XSVWUHDP�RI�WKH�SDUNV�DUH�WKH�6PLWK�5LYHU� 7KH�ORZHU�WKLUG�RI�WKH�5HGZRRG�&UHHN�ZDWHU�
LWV�WULEXWDU\�0LOO�&UHHN��SDUWLFXODUO\�WKH�:HVW VKHG�LV�ZLWKLQ�WKH�QDWLRQDO�SDUN��DV�LV�WKH�PRXWK
%UDQFK���WKH�.ODPDWK�5LYHU��5HGZRRG�&UHHN� RI�5HGZRRG�&UHHN�DQG�D�SRUWLRQ�RI�LWV�HVWXDU\�
DQG�LWV�WULEXWDU\�3UDLULH�&UHHN�� 7KH�HVWXDU\�LV�D�KROGLQJ�DUHD�IRU�MXYHQLOH�ILVK

2QO\�WKH�PRXWK�RI�WKH�.ODPDWK�5LYHU�LV�ZLWKLQ RFHDQ��<RXQJ�FKLQRRN�VDOPRQ�DQG�VRPH�VWHHO�
WKH�SDUNV��DQG�WKHUH�LV�QR�VXLWDEOH�VSDZQLQJ KHDG�WURXW�MXYHQLOHV�SURGXFHG�LQ�WKH�XSVWUHDP
KDELWDW�LQ�WKLV�SRUWLRQ�RI�WKH�.ODPDWK�5LYHU� UHDFKHV�RI�WKH�FUHHN�DQG�WKH�WULEXWDULHV�PLJUDWH
)LVKHULHV�LQ�WKH�.ODPDWK�DUH�PDQDJHG�E\�WKH GRZQVWUHDP�WR�WKH�HVWXDU\�LQ�VXPPHU��/RZ
<XURN�7ULEH��WKH�&DOLIRUQLD�'HSDUWPHQW�RI�)LVK VXPPHU�ULYHU�IORZV�FDXVH�D�VDQGEHUP�WR�EXLOG
DQG�*DPH��WKH�1DWLRQDO�0DULQH�)LVKHULHV WKDW�EORFNV�WKH�IORZ�RI�WKH�FUHHN�LQWR�WKH�RFHDQ�
6HUYLFH��WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��DQG &KLQRRN��VWHHOKHDG��DQG�VHD�UXQ�FXWWKURDW�WURXW
WKH�3DFLILF�)LVKHULHV�0DQDJHPHQW�&RXQFLO� OLYH�LQ�WKH�HVWXDU\�HPED\PHQW�ZKHUH�WKH\�IHHG
&KLQRRN�VDOPRQ�DQG�VWHHOKHDG�DUH�PDMRU�VSRUW RQ�LQYHUWHEUDWHV�DQG�JURZ�WR�D�VL]H�WKDW�ZLOO
ILVKHULHV�RQ�WKH�.ODPDWK��)DOO�UXQ�FKLQRRN�DW�WKH HQKDQFH�WKHLU�FKDQFH�IRU�VXUYLYDO�GXULQJ�WKH
PRXWK�RI�WKH�.ODPDWK�DQG�VWHHOKHDG�LQ�WKH RFHDQ�VWDJHV�RI�WKHLU�OLIH�F\FOH��-XYHQLOH�ILVK
ZLQWHU�DUH�DQ�LPSRUWDQW�VRXUFH�RI�WRXULVP PLJUDWH�RXW�WR�WKH�RFHDQ�LQ�WKH�ODWH�IDOO�RU�ZLQWHU
LQFRPH�IRU�WKH�WRZQ�RI�.ODPDWK��)LIW\�SHUFHQW ZKHQ�WKH�ZLQWHU�UDLQV�PDNH�WKH�FUHHN�ULVH�DQG
RI�WKH�.ODPDWK�DQDGURPRXV�ILVKHU\�LV�DOORFDWHG EUHDN�WKURXJK�WKH�VDQGEHUP��$UWLILFLDO
IRU�<XURN�7ULEDO�PHPEHU�VXEVLVWHQFH�DQG EUHDFKLQJ�RI�WKH�VDQGEHUP�LQ�WKH�VXPPHU�FDXVHV
FRPPHUFLDO�XVH� WKH�MXYHQLOH�ILVK�WR�HQWHU�WKH�RFHDQ�DW�D�VPDOOHU

'XULQJ�ZLQWHU�DQG�VSULQJ��VWHHOKHDG�DQG�FKLQRRN VXUYLYDO�IRU�WKHVH�ILVK�
DUH�PDMRU�VSRUW�ILVKHULHV�LQ�WKH�6PLWK�5LYHU��7KH
ODUJH�VL]H�RI�6PLWK�5LYHU�VDOPRQ�DQG�VWHHOKHDG
JLYHV�WKH�ULYHU�QDWLRQDO�SURPLQHQFH�DPRQJ
VSRUWILVKLQJ�HQWKXVLDVWV��7KH�&DOLIRUQLD�VWDWH
UHFRUG�VWHHOKHDG��PRUH�WKDQ����SRXQGV��ZDV
FDXJKW�LQ�WKH�6PLWK�5LYHU�

&RKR�DUH�ZLGHO\�GLVWULEXWHG�LQ�WKH�6PLWK�5LYHU
EDVLQ��ZLWK�WKH�PRVW�VLJQLILFDQW�SRSXODWLRQV�LQ
-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN��2QO\
RFFDVLRQDO�VSULQJ�UXQ�FKLQRRN�DQG�VXPPHU
VWHHOKHDG�DUH�REVHUYHG�LQ�WKH�6PLWK�5LYHU��$QD�
GURPRXV�FRDVWDO�FXWWKURDW�DUH�ZLGHO\�GLVWULEXWHG
WKURXJK�WKH�6PLWK�5LYHU�GUDLQDJH��EXW�WKH\�DUH
QRW�DEXQGDQW��86)6�������

0LOO�&UHHN��LQ�'HO�1RUWH�&RDVW�5HGZRRGV�6WDWH
3DUN�DQG�-HGHGLDK�6PLWK�5HGZRRGV�6WDWH�3DUN�
DQG�3UDLULH�&UHHN��LQ�3UDLULH�&UHHN�5HGZRRGV
6WDWH�3DUN��DUH�LPSRUWDQW�VSDZQLQJ�JURXQGV�IRU
FKLQRRN�DQG�FRKR�VDOPRQ�DQG�VWHHOKHDG�DQG
FRDVWDO�FXWWKURDW�WURXW��6SRUWILVKLQJ�LQ�3UDLULH
&UHHN�RFFXUV�LQ�VXPPHU�ZKHQ�WKH�WURXW�VHDVRQ

5HGZRRG�&UHHN�LV�XVHG�E\�FKLQRRN�DQG�FRKR

EHIRUH�WKH\�PLJUDWH�IURP�IUHVKZDWHU�WR�WKH

VL]H��ZKLFK�PD\�GHFUHDVH�WKH�FKDQFHV�RI

&KLQRRN��2QFRU\KQFKXV�WVKDZ\WVFKD���&KL�
QRRN�VDOPRQ��WKH�ODUJHVW�VDOPRQLG�RFFXULQJ�LQ
WKH�SDUNV©�ULYHUV�DQG�VWUHDPV��VSDZQ�SULPDULO\�LQ
WKH�ODUJHU�VWUHDPV��LQFOXGLQJ�WKH�6PLWK�5LYHU�
WKH�.ODPDWK�5LYHU��5HGZRRG�&UHHN��DQG�WKH
PDLQ�VWHPV�RI�0LOO�&UHHN��/RVW�0DQ�&UHHN��DQG
3UDLULH�&UHHN�

&KLQRRN�W\SLFDOO\�UHWXUQ�IURP�WKH�RFHDQ�WR
ULYHUV��ODUJHU�VWUHDPV��DQG�ODUJHU�WULEXWDULHV�WR
VSDZQ�EHWZHHQ�1RYHPEHU�DQG�HDUO\�-DQXDU\�
&KLQRRN�UHWXUQ�WR�WKH�.ODPDWK�LQ�$XJXVW�DQG
6HSWHPEHU��,Q�VSULQJ��FKLQRRN�VDOPRQ�IU\��HDUO\
OLIH�VWDJH�WKDW�GHYHORSV�IURP�WKH�HJJ��PLJUDWH
GRZQVWUHDP�WR�UHDU�LQ�WKH�5HGZRRG�&UHHN
HVWXDU\�EHIRUH�HQWHULQJ�WKH�RFHDQ�LQ�WKH�IDOO�
&KLQRRN�VDOPRQ�XVXDOO\�UHWXUQ�WR�IUHVKZDWHU
DIWHU�WKUHH�WR�IRXU�\HDUV�LQ�WKH�RFHDQ��DOWKRXJK
WZR�\HDU�ROG�PDOH�VSDZQHUV�DUH�FRPPRQO\
REVHUYHG�
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:LQWHU�UXQ�FKLQRRN�FRQVWLWXWH�WKH�PDLQ�FKLQRRN 2SWLPDO�UHDULQJ�KDELWDW�IRU�MXYHQLOHV�LV�SRROV
UXQV�LQ�5163�VWUHDPV��7KHVH�ILVK�DUULYH�DURXQG GHHSHU�WKDQ�����IHHW����P��WKDW�FRQWDLQ�ORJV�
1RYHPEHU�DQG�KDYH�VSDZQHG�DQG�GLHG�E\ ODUJH�WUHH�URRWV��RU�ERXOGHUV�LQ�KHDYLO\�VKDGHG
-DQXDU\��$GXOW�VSULQJ�UXQ�FKLQRRN�ZHUH VHFWLRQV�RI�WKH�VWUHDPV�
REVHUYHG�LQ�RQO\�RQH�VHDVRQ�VLQFH������ZKHQ
WKH�136�VWDII�EHJDQ�VXUYH\V��6SULQJ�UXQ�FKLQRRN 2Q�1RYHPEHU�����������10)6���������WKH
GR�QRW�W\SLFDOO\�XVH�5HGZRRG�&UHHN� 1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH�SURSRVHG�WR

2Q�0DUFK����������WKH�1DWLRQDO�0DULQH 2UHJRQ�QRUWKHUQ�&DOLIRUQLD�FRDVWDO�SRSXODWLRQV
)LVKHULHV�6HUYLFH�SURSRVHG�WR�GHVLJQDWH�FULWLFDO RI�FRKR�VDOPRQ��3URSRVHG�FULWLFDO�KDELWDW
KDELWDW�IRU�WKH�VRXWKHUQ�2UHJRQ�&DOLIRUQLD LQFOXGHV�DOO�ZDWHUZD\V��VXEVWUDWH��DQG�DGMDFHQW
FRDVWDO�SRSXODWLRQV�RI�FKLQRRN�VDOPRQ��&ULWLFDO ULSDULDQ�]RQHV�RI�HVWXDULQH�DQG�ULYHULQH�VHFWLRQV
KDELWDW�ZLWKLQ�WKH�SDUNV�FRQVLVW�RI�WKH�ZDWHU� DFFHVVLEOH�WR�FRKR�VDOPRQ��$FFHVVLEOH�VHFWLRQV
VXEVWUDWH��DQG�DGMDFHQW�ULSDULDQ�]RQH�RI DUH�WKRVH�ZLWKLQ�WKH�KLVWRULFDO�UDQJH�RI�WKH�ILVK
HVWXDULQH�DQG�ULYHULQH�UHDFKHV�RI�5163�VWUHDPV SRSXODWLRQV�WKDW�FDQ�VWLOO�EH�RFFXSLHG�E\�DQ\�OLIH
DFFHVVLEOH�WR�FKLQRRN��$FFHVVLEOH�UHDFKHV�DUH VWDJH�RI�FRKR�VDOPRQ��7KHUH�DUH�QR�VHFWLRQV�RI
WKRVH�ZLWKLQ�WKH�KLVWRULFDO�UDQJH�RI�WKH VWUHDPV�ZLWKLQ�WKH�SDUNV�WKDW�DUH�LQDFFHVVLEOH
SRSXODWLRQV�WKDW�FDQ�VWLOO�EH�RFFXSLHG�E\�DQ\�OLIH EHFDXVH�RI�VSHFLILF�GDPV�LGHQWLILHG�LQ�WKH
VWDJH�RI�FKLQRRN�VDOPRQ��7KHUH�DUH�QR�VHFWLRQV 10)6�SURSRVDO�RU�EHFDXVH�RI�ORQJVWDQGLQJ�
RI�VWUHDPV�ZLWKLQ�WKH�SDUNV�WKDW�DUH�LQDFFHVVLEOH QDWXUDOO\�LPSDVVLEOH�EDUULHUV�VXFK�DV�QDWXUDO
EHFDXVH�RI�VSHFLILF�GDPV�LGHQWLILHG�LQ�WKH ZDWHUIDOOV�LQ�H[LVWHQFH�IRU�DW�OHDVW�VHYHUDO
10)6�SURSRVDO�RU�EHFDXVH�RI�ORQJVWDQGLQJ� KXQGUHG�\HDUV��$GMDFHQW�ULSDULDQ�]RQHV�DUH
QDWXUDOO\�LPSDVVLEOH�EDUULHUV�VXFK�DV�QDWXUDO GHILQHG�DV�WKRVH�DUHDV�ZLWKLQ�D�KRUL]RQWDO
ZDWHUIDOOV�LQ�H[LVWHQFH�IRU�DW�OHDVW�VHYHUDO GLVWDQFH�RI�����IHHW������IHHW�ZKHQ�ERWK�VLGHV�RI
KXQGUHG�\HDUV��$GMDFHQW�ULSDULDQ�]RQHV�DUH WKH�FKDQQHO�DUH�LQFOXGHG��IURP�WKH�QRUPDO�OLQH
GHILQHG�DV�WKRVH�DUHDV�ZLWKLQ�D�KRUL]RQWDO�GLV� RI�KLJK�ZDWHU�RI�D�VWUHDP�FKDQQHO�RU�DGMDFHQW
WDQFH�RI�����IHHW������IHHW�ZKHQ�ERWK�VLGHV�RI RII�FKDQQHO�KDELWDWV�
WKH�FKDQQHO�DUH�LQFOXGHG��IURP�WKH�QRUPDO�OLQH
RI�KLJK�ZDWHU�RI�D�VWUHDP�FKDQQHO�RU�DGMDFHQW
RII�FKDQQHO�KDELWDWV� 6WHHOKHDG�WURXW�DUH�WKH�ODVW�RI�WKH�VDOPRQLG

&RKR�6DOPRQ��2QFRUK\QFKXV�NLVXWFK����&RKR
VDOPRQ��VPDOOHU�WKDQ�WKH�FKLQRRN��VSDZQ�LQ�WKH
6PLWK�5LYHU��WKH�PDLQ�VWHP�RI�0LOO�&UHHN�
5HGZRRG�&UHHN��3UDLULH�&UHHN��DQG�VRPH�RI�WKH
VPDOOHU�WULEXWDULHV�RI�WKHVH�FUHHNV�

&RKR�VDOPRQ�KDYH�D�VLPSOH��UHODWLYH�WR�RWKHU
DQDGURPRXV�3DFLILF�VDOPRQ��WKUHH�\HDU�OLIH
F\FOH��$GXOW�FRKR�UHWXUQ�WR�IUHVKZDWHU�EHWZHHQ
1RYHPEHU�DQG�HDUO\�)HEUXDU\�WR�VSDZQ�

&RKR�XVH�D�YDULHW\�RI�VSDZQLQJ�VLWHV�EXW
FKDUDFWHULVWLFDOO\�HQWHU�VPDOO�FRDVWDO�FUHHNV�RU
WULEXWDU\�KHDGZDWHUV�RI�ODUJHU�ULYHUV�WR�VSDZQ�
7KH�WLQ\�IU\��RFFXS\�VKDOORZ�VWUHDPV�QH[W�WR
SRROV�EXW�PRYH�LQWR�GHHSHU�ZDWHU�DV�WKH\�JURZ�
&RKR�VDOPRQ�MXYHQLOHV�UHPDLQ�LQ�WKH�VWUHDPV�IRU
RQH�\HDU�EHIRUH�PLJUDWLQJ�WR�WKH�RFHDQ��W\SLFDOO\
EHWZHHQ�0DUFK�DQG�0D\��0RVW�FRKR�VDOPRQ
UHWXUQ�WR�IUHVKZDWHU�DIWHU�WZR�\HDUV�LQ�WKH�RFHDQ��

GHVLJQDWH�FULWLFDO�KDELWDW�IRU�WKH�VRXWKHUQ

6WHHOKHDG�7URXW��2QFRU\KQFKXV�P\NLVV��

VSHFLHV�WR�UHWXUQ�WR�IUHVKZDWHU�LQ�WKH�DQQXDO
F\FOH��JHQHUDOO\�EHWZHHQ�-DQXDU\�DQG�$SULO�
6WHHOKHDG�WURXW�MXYHQLOHV�UHDU�LQ�WKH�VWUHDPV�IRU
RQH�WR�IRXU�\HDUV�EHIRUH�WKHLU�PLJUDWLRQ�WR�WKH
RFHDQ��7KH\�WKHQ�UHVLGH�LQ�PDULQH�ZDWHUV�IRU
W\SLFDOO\�WZR�RU�WKUHH�\HDUV�EHIRUH�UHWXUQLQJ�WR
IUHVKZDWHU�WR�VSDZQ��8QOLNH�RWKHU�3DFLILF
VDOPRQ��VWHHOKHDG�DUH�FDSDEOH�RI�VSDZQLQJ�PRUH
WKDQ�RQFH�EHIRUH�WKH\�GLH��+RZHYHU��LW�LV�UDUH�IRU
VWHHOKHDG�WR�VSDZQ�PRUH�WKDQ�WZLFH�EHIRUH
G\LQJ��PRVW�WKDW�GR�VR�DUH�IHPDOHV��SURYLGHG
WKHUH�DUH�QR�EDUULHUV�WR�PLJUDWLRQ�DQG�DGHTXDWH
DPRXQWV�RI�ZDWHU�DUH�OHIW�LQ�WKH�VWUHDP�GXULQJ
WKH�GU\�VXPPHU�PRQWKV�

6WHHOKHDG�FDQ�EH�GLYLGHG�LQWR�WZR�UHSURGXFWLYH
W\SHV��EDVHG�RQ�WKHLU�VWDWH�RI�VH[XDO�PDWXULW\�DW
WKH�WLPH�RI�ULYHU�HQWU\�DQG�WKH�GXUDWLRQ�RI�WKHLU
VSDZQLQJ�PLJUDWLRQ��7KHVH�WZR�W\SHV�DUH�WHUPHG
�VWUHDP�PDWXULQJ

�DQG�¦RFHDQ�PDWXULQJ�§
6WUHDP�PDWXULQJ�VWHHOKHDG�HQWHU�IUHVKZDWHU�LQ�D
VH[XDOO\�LPPDWXUH�FRQGLWLRQ�DQG�UHTXLUH�VHYHUDO
PRQWKV�WR�PDWXUH��DIWHU�ZKLFK�WKH\�VSDZQ�
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6WUHDP�PDWXULQJ�VWHHOKHDG�DUH�DOVR�NQRZQ�DV 1R�RWKHU�VWUHDPV�ZLWKLQ�WKH�SDUNV�LQ�WKH
VXPPHU�VWHHOKHDG��2FHDQ�PDWXULQJ��RU�ZLQWHU� 5HGZRRG�&UHHN�EDVLQ�KDYH�EHHQ�VXUYH\HG
VWHHOKHDG�HQWHU�IUHVKZDWHU�LQ�D�PDWXUH�VWDWH�DQG EHFDXVH�WKHVH�VWUHDPV�GR�QRW�KDYH�ODUJH�HQRXJK
VSDZQ�VKRUWO\�DIWHU�ULYHU�HQWU\��6XPPHU�VWHHO� SRROV�WR�VXSSRUW�DGXOW�ILVK�GXULQJ�WKH�ZDUP
KHDG�UHWXUQ�WR�D�ULYHU�RU�VWUHDP�IURP�VSULQJ�WR VXPPHU�PRQWKV�
HDUO\�IDOO�DQG�UHPDLQ�LQ�GHHS�SRROV�XQWLO�VSDZQ�
LQJ�RFFXUV��7KH�ORQJ�IUHVKZDWHU�KROGLQJ�WLPH
UHQGHUV�WKH�DGXOW�VWHHOKHDG�HVSHFLDOO\�YXOQHUDEOH
WR�SUHGDWLRQ�DQG�KDELWDW�FKDQJHV�

2Q�0DUFK�����������10)6�SXEOLVKHG�LWV�GHWHU�
PLQDWLRQ�WKDW�WKH�.ODPDWK�0RXQWDLQV�3URYLQFH
DQG�1RUWKHUQ�&DOLIRUQLD�SRSXODWLRQV�RI
VWHHOKHDG�GR�QRW�ZDUUDQW�OLVWLQJ�DV�WKUHDWHQHG
VSHFLHV�DW�WKLV�WLPH��10)6�GHWHUPLQHG�WKDW
WKHVH�SRSXODWLRQV�GR�ZDUUDQW�FODVVLILFDWLRQ�DV
FDQGLGDWH�VSHFLHV��7KH�VWDWXV�RI�WKHVH�ILVK�ZLOO
EH�UHHYDOXDWHG�ZLWKLQ�IRXU�\HDUV�WR�GHWHUPLQH
ZKHWKHU�WKH\�VKRXOG�EH�OLVWHG��7KH�FDQGLGDWH
VSHFLHV�LQFOXGH�VWHHOKHDG�SRSXODWLRQV�RFFXUULQJ
LQ�FRDVWDO�VWUHDPV�EHWZHHQ�&DSH�%ODQFR�
2UHJRQ��DQG�WKH�.ODPDWK�5LYHU�EDVLQ�LQ�2UHJRQ
DQG�&DOLIRUQLD��LQFOXVLYH��.ODPDWK�0RXQWDLQV
3URYLQFH���DQG�SRSXODWLRQV�RFFXS\LQJ�FRDVWDO
ULYHU�EDVLQV�IURP�5HGZRRG�&UHHN�LQ�+XPEROGW
&RXQW\�VRXWK�WR�WKH�*XDODOD�5LYHU�LQ�0HQGRFLQR
&RXQW\��&DOLIRUQLD��LQFOXVLYH�

%RWK�ODUJH�ULYHUV�DQG�VPDOO�VWUHDPV�PD\�KDYH
VXLWDEOH�KDELWDW�IRU�VWHHOKHDG��2QH�W\SH�RI
FRDVWDO�VWUHDP�LV�WKH�VPDOO��JHQHUDOO\
LQWHUPLWWHQW�KHDGZDWHU�VWUHDPV�DW�WKH�QRUWKHUQ
HQG�RI�3UDLULH�&UHHN�5HGZRRGV�6WDWH�3DUN�WKDW
DUH�WULEXWDULHV�WR�WKH�.ODPDWK��7KHVH�DUH
XQVXLWDEOH�IRU�VWHHOKHDG�EHFDXVH�RI�LQDGHTXDWH
IORZV�DQG�WKH�ODFN�RI�VXLWDEOH�VSDZQLQJ�KDELWDW�
$QRWKHU�W\SH�RI�FRDVWDO�VWUHDP�DUH�VPDOO�VWUHDPV
WKDW�HQWHU�WKH�RFHDQ�GLUHFWO\��UDWKHU�WKDQ�DV�D
WULEXWDU\�RI�D�ODUJHU�ULYHU�RU�FUHHN��7KHVH
VWUHDPV�KDYH�D�OLPLWHG�SRWHQWLDO�IRU�VDOPRQLG
SURGXFWLRQ�EHFDXVH�RI�VPDOO�VL]H��LQDGHTXDWH
IORZV��DQG�WKH�ODFN�RI�VXLWDEOH�VSDZQLQJ�KDELWDW�
+RZHYHU��WKH�ORZHUPRVW�UHDFKHV�RI�&XVKLQJ
&UHHN�DQG�1LFNHO�&UHHN�WR�WKH�QRUWK�KDYH�D
VPDOO�DPRXQW�RI�VXLWDEOH�VSDZQLQJ�KDELWDW�IRU
VWHHOKHDG�DQG�PD\�EH�XVHG�LQ�ZHW�\HDUV��

5HGZRRG�&UHHN�KDV�ERWK�VXPPHU�DQG�ZLQWHU
UXQV�RI�VWHHOKHDG��7KH�VXPPHU�UXQ�KDV�GHFOLQHG
VLQFH�VXUYH\V�EHJDQ�LQ�������7KH�PRVW�VXPPHU
VWHHOKHDG�VHHQ�GXULQJ�136�VXPPHU�VXUYH\V�RI
SRUWLRQV�RI�WKH�PDLQ�VWHP�RI�5HGZRRG�&UHHN�LV
���ILVK��)HZ�ILVK�ZHUH�VHHQ�LQ�WKH�PLG�����V�

&RDVWDO�&XWWKURDW�7URXW��2QFRU\KQFKXV
FODUNL����&RDVWDO�FXWWKURDW�WURXW�DUH�QDWLYH�WR
QRUWKZHVWHUQ�&DOLIRUQLD��RFFXUULQJ�QRUWKZDUG
IURP�WKH�(HO�5LYHU�GUDLQDJH��DERXW����PLOHV
VRXWK�RI�WKH�5HGZRRG�&UHHN��&XWWKURDW�LQKDELW
PRVW�FRDVWDO�VWUHDPV��HVSHFLDOO\�LQ�WKH�3UDLULH
&UHHN�GUDLQDJH��(VSD�/DJRRQ��WKH�VWUHDPV�WKDW
GUDLQ�LQWR�WKH�RFHDQ�DORQJ�*ROG�%OXIIV�%HDFK�
DQG�0LOO�&UHHN�

$GXOW�DQDGURPRXV�FXWWKURDW�UHWXUQ�WR�IUHVKZDWHU
LQ�ODWH�DXWXPQ�DQG�HDUO\�ZLQWHU�DQG�VSDZQ�LQ
VPDOO�VWUHDPV�EHWZHHQ�)HEUXDU\�DQG�0D\��&XW�
WKURDW�WURXW�DUH�RIWHQ�IRXQG�LQ�WKH�VXPPHU�LQ�WKH
5HGZRRG�&UHHN�HVWXDU\��5163�ILVKHULHV�VWDII
VXVSHFW�WKDW�D�IHZ�UHVLGHQW��QRQPLJUDWRU\�SRSX�
ODWLRQV�RI�FXWWKURDW�WURXW�LQKDELW�WKH�WULEXWDULHV
RI�5HGZRRG�&UHHN�

&RDVWDO�FXWWKURDW�RFFXU�LQ�WKH�VDPH�ZDWHUV�DV
UDLQERZ�WURXW��EXW�WKH\�JHQHUDOO\�VSHQG�PRUH
WLPH�LQ�VPDOOHU�WULEXWDULHV�DQG�KHDGZDWHU
UHDFKHV��&XWWKURDW�FRPSHWH�ZLWK�UDLQERZ�WURXW
ZKHUH�WKH�WZR�VSHFLHV�OLYH�WRJHWKHU��5DLQERZ
WURXW�DUH�D�UHVLGHQW�IRUP�RI�VWHHOKHDG�WURXW�

7KH�ORZHUPRVW�UHDFKHV�RI�&XVKLQJ�&UHHN�DQG
1LFNHO�&UHHN��ZKLFK�GUDLQ�GLUHFWO\�LQWR�WKH
RFHDQ�LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�QDWLRQDO�SDUN�
KDYH�UHVLGHQW�DQG�SHUKDSV�DQDGURPRXV
SRSXODWLRQV�RI�FRDVWDO�FXWWKURDW�WURXW�

2WKHU�7KUHDWHQHG�DQG
(QGDQJHUHG�:LOGOLIH�6SHFLHV

7KH�2UHJRQ�VLOYHUVSRW�EXWWHUIO\��6SH\HULD�HUHQH
KLSSRO\WD���D�IHGHUDOO\�OLVWHG�WKUHDWHQHG�VSHFLHV
WKDW�RFFXSLHV�FRDVWDO�VFUXE��LV�QRW�NQRZQ�WR
RFFXU�LQ�5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV��7KH
FORVHVW�NQRZQ�SRSXODWLRQ�RFFXUV�QHDU�/DNHV
(DUO�DQG�7DODZD�DERXW���PLOHV�ZHVW�RI�-HGHGLDK
6PLWK�5HGZRRGV�6WDWH�3DUN�

)RXU�VSHFLHV�RI�VHD�WXUWOHV�NQRZQ�IURP�WKH�QRUWK
3DFLILF�2FHDQ�DUH�IHGHUDOO\�OLVWHG�DV�WKUHDWHQHG
RU�HQGDQJHUHG��JUHHQ�VHD�WXUWOH��&KHORQLD
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P\GDV��ORJJHUKHDG�VHD�WXUWOH��&DUHWWD�FDUHWWD� 7KHVH�VHD�OLRQV�KDYH�EHHQ�REVHUYHG�RFFDVLRQDOO\
ROLYH�ULGOH\�VHD�WXUWOH��/HSLGRFKHO\V�ROLYDFHD� DW�WKH�PRXWK�RI�WKH�.ODPDWK�5LYHU�DV�WKH\
DQG�OHDWKHUEDFN�VHD�WXUWOH��'HUPRFKHO\V PLJUDWH�DORQJ�FRDVWDO�ZDWHUV��1RUWKHUQ�VHD�OLRQV
FRULDFHD���6HD�WXUWOHV�W\SLFDOO\�DUH�PRUH XVH�ODUJH��IODW�VXUIDFH�URFNV�IRU�EUHHGLQJ��7KH
FRPPRQ�LQ�ZDUPHU�RFHDQV��7KH�FRDVWDO�DUHD�RI RIIVKRUH�URFNV�ZLWKLQ�WKH�5163�FRDVWOLQH�DUH
WKH�SDUNV�LV�WRR�FROG�IRU�EUHHGLQJ�IRU�WKHVH WRR�VWHHS�WR�EH�VXLWDEOH�IRU�EUHHGLQJ��7KH�FORVHVW
VSHFLHV��1R�EUHHGLQJ�EHDFKHV�KDYH�EHHQ EUHHGLQJ�FRORQ\�LV�DW�&DSH�0HQGRFLQR��DERXW
GRFXPHQWHG�LQ�&DOLIRUQLD��7KHVH�WXUWOHV�GR ����PLOHV�VRXWK�RI�WKH�SDUNV�
RFFXU�RFFDVLRQDOO\�LQ�RIIVKRUH�ZDWHUV��DV
VWUDQGLQJV�KDYH�EHHQ�QRWHG�E\�PDULQH�PDPPDO
UHVFXH�JURXSV��EXW�DQ\�DQLPDOV�IRXQG�RQ�WKH
EHDFKHV�DUH�HLWKHU�VLFN�RU�LQMXUHG��&RQVHTXHQWO\�
WXUWOHV�DUH�FRQVLGHUHG�WUDQVLHQWV��DQG�QR
LPSRUWDQW�KDELWDW�IHDWXUHV�H[LVW�LQ�WKH�SDUNV�WKDW
DUH�FUXFLDO�WR�WKH�WXUWOHV�

5HGZRRG�1DWLRQDO�DQG�6WDWH�3DUNV�DUH�ZLWKLQ
WKH�UDQJH�RI�WKH�$OHXWLDQ�&DQDGD�JRRVH��%UDQWD
FDQDGHQVLV���IHGHUDOO\�OLVWHG�DV�WKUHDWHQHG�
7KHVH�ELUGV�IRUDJH�RQ�IODW�DUHDV�VXFK�DV�ORZ�
HOHYDWLRQ�ULYHUERWWRPV�DQG�DJULFXOWXUDO�SDVWXUHV�
$OHXWLDQ�&DQDGD�JHHVH�DUH�NQRZQ�WR�IRUDJH�DW
WKH�6PLWK�5LYHU�ULYHUERWWRPV�D�IHZ�PLOHV
QRUWKZHVW�RI�WKH�-HGHGLDK�6PLWK�5HGZRRGV
6WDWH�3DUN�DQG�DW�3DWULFN©V�3RLQW�6WDWH�3DUN
DERXW����PLOHV�VRXWK�RI�WKH�PRXWK�RI�5HGZRRG
&UHHN��8QGRXEWHGO\�WKH\�XVH�WKH�FRDVWOLQH�DV�D
IO\ZD\��1R�REVHUYDWLRQV�KDYH�EHHQ�UHFRUGHG�IRU
5163�ODQGV�

7KH�QRUWKHUQ��6WHOOHU��VHD�OLRQ��(XPHWRSLDV
MXEDWXV��LV�IHGHUDOO\�OLVWHG�DV�WKUHDWHQHG��6WHOOHU
VHD�OLRQV�GR�QRW�KDELWXDOO\�HQWHU�ED\V��HVWXDULHV�
RU�ULYHU�PRXWKV��7KH\�LQKDELW�WKH�RXWHU�FRDVW�
UHVWLQJ�RQ�IODW�RIIVKRUH�URFNV�DQG�URFN\�LVODQGV��


